








HAND CUTTING TORCH MODELS, 
Fs with interchangeable head and tube 
assemblies of 180°, 90°, 75° and 
45°, and cutting ranges from 12” to 16” of 
metal diameter offer you a complete choice 
to meet your personal preference and op- 
erating needs. 


30 cutting tip types, each in all required 
sizes and for all usable fuel gases, cover the 


entire range of cutting, deseaming and 
scarfing 
Over 250 VICTOR Distributing Points 
assure prompt service from Coast to Coast. 


VicIOR EQUIPMENI COMPANY 


Executive Offices: 


844-50 Folsom Street, San Francisco, Calif. 
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13°/, MORE WELDS 
22°), STRONGER 


30°/, LONGER LIFE 


Forty years of daily concentration on the job of 
making carbon products and constantly trying to 
improve them have created SPEER HOLD - ARK 
Welding Electrodes. Why not try some at our risk? 
Write for booklet No. 60 and proposal. 


SPEER CARBON COMPANY 


ST. MARYS, PA. CHICAGO CLEVELAND DETROIT MILWAUKEE NEW YORK PITTSBUF SH 
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Deepening a channel proved to be a 
tough job for a certain dredging com- 
pany, because the bottom of the chan- 
nel was composed largely of clay 
which had a tendency to ball up 
when the conventional type of agi- 
tator blade was used. 


The difficulty was partially overcome 
by welding a number of .50 carbon 
teeth to the manganese blades with 
18-8 stainless steel. These teeth im- 
proved the cutting efficiency of the 
agitator, but they dulled quickly. A 
Stoody representative persuaded the 
superintendent of the dredging con- 
cern to try facing the teeth with Elec- 
tric Tube Borium. The teeth faced 
with this material outlasted the ordi- 


RIGHT—The photograph illustrates the appearance of the hard- 
faced teeth after several weeks’ service 
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WELDING HARD-FACED 
TEETH TO DREDGE PUMP 
AGITATORS INCREASES 
CUTTING EFFICIENCY 


ON THE JOB WITH STOODY PRODUCTS: 





nary teeth by a ratio of three to one 
and more important, they stayed 
sharp. The illustration below shows 
the teeth after several weeks’ service. 
It will be noticed that they are just as 
sharp as when they were put into 
service. 


If you have some problem involving 
abrasion, call in your Stoody repre- 
sentative. He will be glad not only 
to suggest the proper type of hard- 
facing alloy, but also to help you work 
out the best method of application. 





WHITTIER, CALIFORNIA 
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Standard Terminology 


eS IS AN exact science. 
As such it recognizes the practical value of a 
tandard terminology to eliminate confusion and 
misunderstanding. The American Welding So- 
‘iety, for example, has adopted standard defi- 
nitions of technical terms commonly used in 
welding. The recent development of new oxy- 
acetylene applications has opened up several 
new industrial fields. As pointed out in our Janu- 
ary, 1940, Annual Progress Issue, recent years 
have seen new fields of application opened up 
such as flame-treating, which covers the proc- 
esses of flame-hardening, flame-softening and 
flame-strengthening. To this list of hyphenated 
terms must be added the following processes: 
flame-cleaning, flame-desurfacing, flame-descal- 
ing, flame-deseaming, flame-scarfing, flame-skin- 


ning, flame-gouging, flame-dehydrating and 
flame-conditioning. Many people do not know 
for certain to just what processes these terms 
apply. 

Owing to the increasing industrial use of these 
new “hyphenates,” we feel there is considerable 
chance for confusion, unless the proper technical 
authorities get together and adopt a standard 
terminology. It is recognized, of course,. that 
until application developments become more 
stabilized, it is extremely difficult to set up a 
system of standard definitions. We believe, 
however, that a competent technical committee 
should tackle this problem at an early date, or 
at least just as soon as developments seem to be 
ready for a more uniform and more definite 
nomenclature. 


Slightly Unorthodox 


ae REPORTS ARE usually 
pretty dull reading, because the men who write 
them attempt to describe every phase of a re- 
search project in the most minute detail. The 
reader has to be keenly interested, indeed, in 
the subject of the project in order to stick with 
the author to the bitter end. Another aggravat- 
ing characteristic of most research reports is that 
they generally assume too much technical back- 
jround on the part of the reader. 
Report No. 670 ‘"Tensile-Elastic Properties of 
18-8 Chromium-Nickel Steel as Affected by Plas- 
tic Deformation” is no exception to this afore- 


tain phases of an investigation, sponsored by the 
National Advisory Committee for Aeronautics, 
of the tensile-elastic properties of an 18-8 stain- 
less steel. In the annealed condition, this cor- 
rosion-resistant alloy is relatively soft. As stated 
the report, this alloy can, however, be 
strengthened by cold work, but not to an im- 
portant degree by means of heat treatment, ac- 
cording to these researchers. As its strength and 
elastic properties depend on the degree of cold 
work, this research work considered the influ- 
ence of such cold working on the elastic proper- 
ues. 
_ To read the body of this report would demand 
the most intensive type of concentration, plus a 
substantial technical background. However, the 
authors, D. J. McAdam, Jr. and R. W. Mebs, have 
saved the day” by including a well-written 
summary of their work, which almost any one 


“This is a Bureau of Standards research report. Copies are available 
t 15 cents from the Superintendent of Documents, Washington, 
Cc 


can read and understand. In this summary, we 
find some rather unorthodox technical ideas, for 
example: ‘The investigations of Hopkinson, 
Williams and Rowett, however, have shown the 
existence of mechanical hysteresis at ranges of 
stress far below the plastic range. The investiga- 
tions of Sayre have confirmed these conclusions 
and have led to the view that hysteresis exists 
within any stress range. Such hysteresis, al- 
though it is generally called "elastic hysteresis,” 
is evidence of imperfect elasticity. According 
to the evidence, therefore, metals probably are 
not perfectly elastic at any stress." Welding en- 
gineers should note what effect this may have 
upon dissipation of internal stresses. 


“Even the technically determined limits of elas- 
ticity are altered by overstress. Although the 
stress-strain relationship may be approximately 
linear before overstress, the relationship be 
comes curvilinear when the metal is retested 
immediately after release of the overstress. Rest 
of some overstressed metals at room temperature 
restores the stress-strain line to its original form. 
Restoration is hastened, however, by heating to 
80-100 deg. C. or slightly higher.” 


A general term is needed to designate any type 
of deformation occurring without increase of 
load. The word “creep” frequently used with 
this meaning, is so used in this report. Appar- 
ently there is slow deformation under the loading 
imposed by residual stress, although the au- 
thors do not make any reference to this possi- 
bility. There is thus suggested, a promising field 
for additional research work on the mechanism 
of internal stress dissipation. 
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O REDUCE the dead weight of 
railroad cars and consequently 
+] 
rails, low-alloy, high-tensile steels 
ig increasingly used in place of 


iry structural steel. stated, they possess a higher elastic 
ing, as now handled in the _ limit than ordinary carbon steels, but 


vith the cost of other types of 


Welded steel passenger 
coaches are built in The 
Milwaukee Road's own 
car shops in Milwaukee. 


Railroad equipment 


builders use 


Welded Low- 


* Welded assembly reduces load stress 
concentration—Attention is directed to 
importance of impact strength (notch 
toughness) in severely cold weather as 
criterion of steel’s value to car builders 


By HOWARD L. MILLER 


Metallurgical Dept., Republic Steel Corp., Massi!lon, Ohio 


trations as are unavoidably present 
any type of car design. 


he cost of hauling them over These low-allov steels cost more pet 


ton than the ordinary structural steels 


of high carbon content. As previously 


car builders and railroads owing to the fact that that design lim 


metimes reducing 


Itations Ss 


the 


n compete, even on ordinary prevent 


thickness of sections to the mini 


tion. Moreover welding as mums theoretically permissible, the net 


reduces stress concentration cost of steel used per car 1s generally 


s much more desirable in this higher with low-alloy steel than with 


work. Reducing the gauge or — the ordinary copper-bearing structural 


of sheets and structural! steel. To ottset this increase In mate 


rial cost, the fabricator must keep his 


assembly 


. of course, raises the work 


sses, because of their higher ost as low 


as possible and 


practical in order to keep down the cost 


it and higher tensile strength. 


f course, it is important to of the completed car. The lower the 
initial cost of the car, the sooner the 


inimum such stress concen 





lloy Steels 


operating savings will compensate for 
the higher material cost and commence 
to return a profit resulting from use 


of newer steels. 


High Notch Toughness 
From a welding standpoint, railroad 
car builders demand a steel that does 
not require any special precautions or 
heat treatment beyond what are re- 
ordinary mild carbon steel. 
a steel which will form 


quired for 
They want 


readily, either hot or cold, and one 
which possesses a high degree of notch- 
toughness in the as-rolled condition. 
Moreover. 
retain this toughness without addition 


treatment after hot forming 


the steel must be able to 


al heat 
nd in the as-welded condition. 

lo put it another way, the metal 
lurgical problems involved in the weld 
ing operations must be met by the steel 
in such a way that the welder, 


a low-carbon coated rod, or a 


producet 
using 
spot welder, or continuous automatic 
are welder, can proceed with the oper- 
ation equally as well on low-alloy steel 


ordinary structural grades of 


Underframes of cars are subjected 
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to heavy alternating stresses in tension, 
compression and shear, in starting, 
stopping and when taking up the slack 
in long trains. The as-welded under- 
frames must be able to withstand these 
shocks through low winter tempera- 
tures where most steels lose a consid- 
their shock resist- 
In fact, the few failures in weld- 
ed and in some riveted parts that have 
occurred, have been found to be due to 


erable amount of 


ance, 


a low value of notch-toughness (im- 
pact strength) in cold weather. As a 
result of these few failures, the notch- 
toughness of steel, either as an ordi- 
nary nick-break test, or as a Charpy or 
Izod value, is becoming very impor- 
tant to operators of railroad cars. It is 
entirely probable that steel producers 
will have to accept minimum values on 
Charpy or similar tests for plates and 
shapes used in underframes and also in 
bodies of open top gondolas and hop- 
per cars. 

It has been definitely proved that a 
steel which shows a crystalline frac- 
ture on nick-break testing is not in a 
suitable condition for shock-resistant 
service. So far the only way that steel- 
makers have found to produce an “‘as- 
rolled” steel to meet these specifica- 
tions and retain them 


without heat 


Assembled truck frame 
in welding jig. 





treatment after welding is to add about 
1% of nickel, keep down the phos- 
phorus and air-hardening elements, 
and reduce oxygen and possibly nitro- 
gen in the material. Proper tempera- 
ture control on the finishing mills is, 
of course, a help also; but steel cannot 
be made on the rolling mill. 

Railway car builders all follow the 
same general methods of construction. 
The cars are assembled on main as- 
sembly tracks, where the complete sub- 





A sleek looking welded caboose just off of the production line. 
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assemblies of underframe, sid 
and roof are brought togeth: 
sters, cross-bearers, and cross 
rule are sub-assemblies welde 
before attaching to the center s 
is the backbone of the car. A s 
center sill is made up of tw 
sections welded together on 
flanges to form an inverted | 
tion about 13 in. square and vai 
thickness from ™% to % in., a¢ 
to strength of the material. A 
to 75% penetration is all th 
quired in the welding of these 


Production line in Mj I 
waukee shops for builj P 
ing sides and rool » P 


caboose. 


their longitudinal direction. T| 
is possible to make either by 
by automatic machine. 





Sub-assembly work is also 
the ends, sides, and roofs befor 
| 


come to the main assembly 
main job is to co-ordinate the 


Ine 


operations and balance the 
and welders so that an even fl 
the proper amounts of eacl 
part will reach the main assemb 
A small bank of 
parts and sub-assemblies shou 
maintained so that delay in 
department will not shut d 


as needed. 


main assembly line. 

In 1934, the “Milwaukee Ri: 
department, under the direct 
K. F. Nystrom, began constru 
cars in their Milwaukee sho 
welding process. 


Passenger Train Cars 

In the last 5 years this rail 
built and put into service a t 
all-welded passenger cars. T! 


are all of low-alloy higl 


oh-tens 


They conform to streamline 


and use an all-welded cons 








n Mi 
build 
oof o 
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Interior of a “Hiawatha” 

passenger coach. Side 

panels of welded low- 
alloy steel. 


Their strength permits of interchange 
with cars of the heavier conventional 
type. These cars are used in the four 
streamlined high-speed ‘“Hiawatha’’ 
trains now in service between Chicago 
and Minneapolis. A maximum speed 
of 100 m.p.h. is attained at several 
points on this journey. Average weight 
of cars is 96,000 lbs., or about 40% 
lighter than the old style cars of con- 
ventional (carbon steel) construction. 
Lighter weight cars enable the train to 
yperate at a greater speed. 
During this period these cars have 
heen subjected to very severe service 
litions and the results have shown 
that the lightweight design and all- 
welded construction are safer than 
most of the old style cars in operation. 
Increased safety, together with greater 
economy in operation have more than 
fied adoption of the new cars. 
Freight Train Cars 
ng this same five-year period a 
{5,193 freight cars of all-welded 


iction have been completed by 
lilwaukee Road,” or were under 


tion in 1939. Another 2,000 


authorized for 1940. Copper- 
steel is used in the construction 
1t these cars and the others are 


of low-alloy high-tensile steel. Weld- 
ing procedure and technique, however, 


is practically the same for each steel. 

On 50-ton, 50-ft. alloy steel auto- 
mobile cars, the reduction in weight 
as compared with the A.A.R., or rep 
resentative average design, amounts to 
9,000 Ibs., and en the 40-ton automo- 
bile and 50-ton box cars, the saving is 
6,000 Ibs. This gives a total dead 
weight saving of 9,567 tons on the 


Distinctive streamlined 
“beaver tail” rear end 
of a “Hiawatha” obser- 
vation car. Yes, it is all 
welded. 


2,689 lightweight cars which have been 
built. This number of tons represents 
a total annual saving of about 114,- 
804,000 ton-miles (average freight car 
runs 12,000 miles per year). 

This road recently completed 75 all- 
welded low-alloy steel cabooses for 
freight train crews. These cars repre- 
sented a saving of 7,000 Ibs. per car 
under similar cars of regular steel con- 
struction. Naturally, they are much 
stronger and safer than the older 
wooden type cars. These cars will be 
used in heavy main line service. The 
railroad estimates that they will cost 
about $300 less per year to operate than 
the older type cars, 


Production Statistics 

Hlere are a few figures in connection 
with the production of welded alloy 
steel box cars in the “ Milwaukee Road”’ 
shops. Current production is at the 
rate of 12 complete cars per day. Each 
car requires about 6,000 spot welds, 
1,190 ft. of fillet welds on 3/16-in. or 
lighter steel, 170 ft. of fillet or butt 
welds on \4-in., or heavier steel, about 
200 Ibs. of welding electrodes per car, 
and about 380 kwh. per car of electri- 
cal energy. The total man-hours for 
welding operations is about 79 per car. 
\ complete day of operations on 12 
cars means completion of 72,000 spot 
welds, 14,280 total feet of arc welding, 
using up 2,400 Ibs. of shielded welding 
electrodes. 

The 50-ton hopper cars (1,000 total ) 
were produced at the rate of 15 com- 
plete cars a day and required deposit- 
ing 1,100 lineal ft. of are welding per 
car, using 195 lbs. of welding rod (per 

(Continued on page 46) 
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Fig. 20.—A bar, a magnetic 
flame cutter radius cutting 
templet and finished part 
are seen at left, and a bent 
plate with long-radius cut- 
ting templet used for shap- 


Fig. 21—Skillfully designed 
parts like these 
“nest.” and may be cut in 
pairs with minimum work 


Welding economies 


made possible by 





ing it are at right. 


templets 


and scrap. 


* Part 3—How production templets are 

made—Mechanical flame-cutting is very 

useful in making special dies and ma- 
chine repair parts 


By ELMER E. ISGREN and WALTER J. BROOKING* 


Plant Superintendent and Member of Engineering Department, respectively, 
R. G. Le Tourneau Inc., Peoria, IIL. 


IGURE 20 sHows the simplicity 

of templets used on a magnetic 
flame-cutter and the parts which they 
are used to produce. On the left, the 
sheared piece of bar stock has a simple 
radius cut on one end, using the tem- 
plet shown between the sheared piece 
and the round-ended piece. The bent 
part in the center has a short cut on 
a long radius cut into it, which can be 





*Part 1 of this series of articles was published in 
January, 1940 issue, pages 35-37. Part 2 was pub- 
lished in February, 1940 issue, pages 22-25. 


seen in the side view of the part. The 
simple bowed templet in the central 
foreground is used to guide the torch 
for the cut. An almost endless variety 
of cuts can be made on small parts 
with such simple templets on a mag- 
netic flame-cutting machine. 

Templets for the multiple-flame 
shape-cutting machine, illustrated by 
those in Fig. 21, are made for large 
production of parts. For single or only 
a few parts, the pieces may be traced 
from a paper templet. 
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Machine Flame-Cutting 


The “production” templets are us 
ally made of some rigid, light materi 
which is not distorted by heat, light 
moisture, or reasonable handling; | 
which an aluminum border is attach 
for the flame guide rollers to straddl 
One factor which enters into the cos 
of such templets is that after a fev 
thousand pieces have been cut, | 
guide rollers have worn the aluminw 
border to such a degree that it is neces 
sary to replace it. The replacement 
a simple and inexpensive matter, | 
ever, since it involves only the r 
of the border from the origina 
of the templet and replacing it 
new border. 

Careful and painstaking wor 
quired in duplicating the origina! pap 
templet form in whatever basic mat’ 
rial is used in the body of temple 








itever allowances are neces- 
iimensions to adjust the form 
d mechanism. Although pre- 
; required in forming and at- 
the aluminum border to the 





Fig. 23—Rapid and eco- 

nomical production of 

fabricated structures 

such as this is made 

possible by mechanical 

multi-flame shape-cut- 
ting machines. 


body of the templet, the making of 


such a templet requires only a short 

J time. All such templets should be 
carefully finished, painted, and the 
part number which it cuts should be 
clearly marked on it before the tem- 
plet is used on a job, or stored. 

In cutting large numbers of produc- 
tion parts which have a symmetrical 
lifference, such as right and left tem- 
plets shown in Fig. 21, it is often eco- 
nomical to make both templets and 
nest them together to save handling of 


ust plate, resetting templets on the ma- 
erial chine, and added manipulation of the 
ight carriage and torches to utilize the 
et whole plate and keep the scrap to a 
che 3 Minimum. 
ddle The multiple-flame shape cutter is 
cost also readily adaptable to making finish- 
few J ing cuts on parts which have been 
, the sheared or sawed and partially finished, 
inurt such as the embossed cover plate, 
ect blank, templet, and shape-cut cover 
nt Is plate blank shown in Fig. 22. As in 
how cutting from plate, one templet is all 
nov that is 1 ecessary for the setup, so that 
fort three parts can be cut for about the 
it! i cutting one. 

great variety of shapes and 
is re - | parts which can be cut from 
vaper the multiple-torch shape-cut- 
nate i chine on a production basis, 
aplet Us e aluminum bordered templet, 





is again shown by the all-welded struc- 
ture showi in Fig. 23. Considering the 
complexity of curves and shapes in- 
volved, and the fact that every one of 
the main plates of the structure were 





Fig. 22—A pressed plate, multiple-flame shape-cutting templet. and finished cut plate. 
a typical example of production operations on a mechanical flame-shaper. 








cut on the multiple-torch shape cutter, 
and that only about half a dozen of the 
smaller parts were cut by methods 
other than mechanical flame-cutting, 
this assembly demonstrates the extent 
to which a resourceful designer can 
depend upon mechanical flame-cutting 
to produce a truly effective, econom- 
ical, functional design. The structures 
shown in Fig. 23 are regularly ordered 
in quantities of 50. 


Duplication of Parts 


A mechanical flame-cutting machine 
is a very useful piece of equipment in 
the development of new equipment, 
making special dies, making new parts 
for the repair of machines, or in any 
case where there is a need for cutting 
one or a few special parts. The tech- 
nique employed in such cases is simply 
to fasten the paper templet which is 
furnished by the engineering depart- 
ment to the machine table and follow 
its outline with the tracing attachment. 

By means of the tracing method, the 
cutting of a special part to very precise 
tolerances can be made a matter of a 
few minutes from the time it is re- 
leased by the engineering department. 
It is absolutely essential that the ma- 


Fig. 24—A very practi- 
cal application of flame- 
cutting to press dies. 
The first of two opera- 
tions in shaping the 
band shown at bottom 
was performed with the 
punch and die shown 
on left. 





Fig. 25——With flame-cutting equipment at his command, the resourceful die maker can readily 
fashion dies such as these. 
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chine be in first-class operating condi- 
tion and that the operator exercise 
skill and care in manipulation of the 
machine while tracing. 


The large bending die shown in Fig. 
24 was cut from 5-in. plate by simply 
tracing the cuts. It is not uncommon 
to place such dies in operation with- 
out any dressing or finishing of the 
flame-cut surfaces. The cuts can be 
made smooth and square enough to 
give perfect service for many hot or 
cold-bending processes. 


Blanking Dies 


Another very practical and econom- 
ical application of the tracing method 
for making dies is the cutting of blank- 
ing dies from plates of die steel. An 
example is the blanking die shown at 
the left in Fig. 25. The die on the 
right is much like the bending die 
shown in Fig. 24, including one of the 
pieces which is hot pressed in it. Both 
the blanking base and the punch were 
mechanically flame-cut from preheated 
2'% in. die steel plate by tracing the 
paper templet of the part. However, 
the punch cannot be made from the 
piece cut out to form the blanking 
base, because removal of the kerf 
leaves the piece too small to serve as 
a punch. The blanking die and punch 
shown in Fig. 25 was made with a 
hard-faced cutting surface deposited 
by the are on flame-cut pieces with a 
minimum of dressing. When placed 





Fig. 26—One hour from 
broken casting to per- 
manent steel sprocket 
via mechanical flame- 
cutting. 


in service it punched 1600 blanks from 
hot 34 in. alloy steel, all of which were 
well within the required tolerance. 

Figure 26 illustrates another timely 
application of the tracing method on 
flame-cutting machines as a means of 
saving time and money. The two-foot 
sprocket shown with its heavy paper 
templet represents the practical repair 
of a cast-iron sprocket which failed in 
service. The sprocket was simply laid 
out on heavy paper, and the blank was 
flame-cut from steel plate by tracing. 
The flame-cut sprocket was arc welded 
to the shaft as shown and was in sat- 
isfactory service before the heat of 
the flame-cutting had dissipated from 
the newly made wheel. 

An almost unlimited variety of pul- 
leys, gear blanks, sprockets, rocker 
arms, levers and other odd-shaped 
parts can be made in the same manner, 
after the original cast-iron part has 
failed. A somewhat more complex ap- 
plication of the redesign in flame-cut 
steel, after failure of the cast-iron 
part, is illustrated by the oil pan for a 
70-ton hydraulic press shown in Fig. 
27. The cast-iron part failed and was 
replaced. When it failed again, the 
circular members in its design were 
traced and flame-cut from steel plate. 
Then steel bars were rolled and set up 
and tack welded to the circular plates. 
This whole structure was then welded 
and machined. It has given perfect 
service. 





Fig. 27—Mechanically flame-cut parts played a major part in redesigning this part from cast-iron. 
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In the final analysis, the me 
flame-cutting machines, as a 
tools go hand-in-hand in the m 
duction of modern machinery 
arc welded process. There is 1 
method or tool known which 
used to produce such a wide 
sizes or shapes, in numbers ft 
or two parts to several th 
each a duplicate of the first 
within the close tolerance requi 
the are welded process of fab 
No other shape producing met! 
be so effectively and univers 
plied within such a short tims 
such a low cost to the wide va 
problems confronting the prog 
arc welding designer or res: 
manufacturer of arc welded p1 
Truly, the mechanical flam: 
machine is an indispensable se1 
are welding. 

» « 
Welder Assures Oiler’s Footing 
By C. C. LYNDE 


*® Rather than be burdened wit 
able ladder, oilers were cli 
frames of pumping units unde: 
charge, fiinding precarious and 
factory footing in the angles fi 
intersection of braces with cor1 
of the pump frame 

To provide firm footing at thes 
the welder set in short lengths 
round rod, welding it to frame 
to form a level step, wide enoug 
commodate one foot, with brac« 
ner post to prevent side slip 
of rod were found to effect apy 
savings in time required for oilit 
vice records indicated that 1 
ough lubrication was being secu! 
oilers were afforded a solid footi 
checking and oiling the bearings 


6-in. lengths of ¥2 in. round rod w 
at frame intersections, assure secur« 
ing for the pump oiler. 

















ded 
toot- 





A completely hard-faced 
dredge cutter. Blades, teeth 
or lips may be made self- 
sharpening by applying 
hard-facing on their front or 
inside face. This is the au- 


Analysis of 


fundamental factors 


thor’s Fig. 14. 





Hard-Facing Technique 


* Part 4—Factors which influence hardness 


of arc welded overlays—Heavier currents 


give greater penetration and a softer deposit 


due to admixture of base metal 


By T. B. JEFFERSON 


Engineer, Marine Design Section, Chief of Engineers, War Department, Washington. D. C. 


T WAS SHOWN in Part 3* that the 
hardness of a hard-facing deposit 
as increased as the length of the acet- 
ylene cone in the oxy-acetylene flame 
was increased. This action led to spec- 
as to whether changes in the 
rage of the welding current when 
siting hard-facing by the metallic 
rocess would likewise affect the 

ss of the deposit. 
ugh a series of tests it was de- 
ter | that the welding current had 
te effect upon the ultimate 


iblished in February, 1940, issue, 


hardness of a hard-facing deposit. The 
test was begun by depositing a 3/16-in 
heavily-coated hard-facing electrode 
on a standard base metal block using 
150 amp 
made * one set consisting of single bead 
deposits, while the other set was made 
up of double bead deposits. Additional 
single and double bead specimens were 


; 


Two sets of specimens were 


made at 25 amp. intervals up to 
a welding current of 


an 
including S00 


amp. T1 


+ 


e series was disconnected a 


300 amp. as this current is considerable 
» | ‘ - o 2 | 
above that recommended tor a 3/16- 

in. electrode. 


The hardest deposits were obtained 
lowest current (150 amp.). 
These deposits were uniformly hard 
and free of imperfections. As the 
welding current was increased the por- 
ity, slag inclusion, and other imper- 
fections of welding were increased, 
while the hardness of the deposits in- 
dicated a tendency to decrease. Figure 


a+ +} 
at Lilie 


osity, 


12 portrays the manner in which the 
hardness of a hard-facing deposit de- 
creases as the welding current is in- 
creased. It will be noted that from 
150 to 250 amp. the decrease in hard- 
ness was approximately a straight line 
curve. Through this current range the 
Brinell number decreased an average 

f 1.54 points for every ampere in- 

ase in current. 

[he decrease in hardness may be at- 
tributed to the greater penetration 
which is obtained by using higher 
welding currents. The deeper the pen- 
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Fig. 13 — Applying a 
protective coating of 
hard-facing, by means 
of the electric arc, to a 
dredge pump impellor. 


etration the more likely the tendency 
of the base metal and hard-facing 
overlay to become mixed. Such a mix- 
ture naturally produces a softer de- 
posit. The porosity and slag inclusion 
were the natural results of too high a 
melting rate and too fast a rate of 
deposition. 

While the deposits made using a 
welding current of 150 amp. were the 
hardest, the slowness of the rate of 
deposition would probably be objec- 
tionable in continued hard-facing op- 
erations. Those deposits made at 200 
amp. appeared to be placed at more 
nearly the correct speed for the 3/16- 
in. rods used in these tests. However, 
at that current the deposit began to 
exhibit porosity as well as a decrease 
in hardness. As the welding current 
was increased from 200 amp., the por- 
osity and splatter loss increased very 
rapidly, while the hardness of the de- 
posit decreased equally as fast. The 
hardness of deposits made at 275 amp. 
were erratic in that the hardness of 
tested considerably 
harder than those obtained at any cur- 
rent above 225 amp. This peculiar be- 
havior in the hardness of hard-facing 
material deposited at 275 amp. ap- 
peared to be consistent and for that 
reason is unexplainable. At 300 amp. 


these deposits 





Fig. 12—Relationship 
between welding 
current and Brinell 
hardness of deposit. 
for both single and 
double beads. 





nearly 50% of the electrode used was 
lost through splatter. Also the electrode 
was melted so rapidly it was very dif- 
ficult to control the deposit. 
Double-bead deposits made at cur- 
rents above 175 amp. were apparently 
unaffected by the amount of current 
used. These deposits were 41 Brinell 
points softer than the double-bead de- 


Fig. 15—Arc welding is 
generally favored in de- 
positing a manganese- 
nickel overlay on man- 
ganese trackwork. 
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posits made at 150 amp. As s 
Fig. 12 all of the double-bead 
made above 200 amp. were ha 





single-bead hard-facing depos 
at similar welding currents. 
The arc pre ceSS of weldit c 
deposition of hard-facing mat 
rapidly finding favor despite 
parent disadvantages of this 
One objectionable feature is 
operating temperature, wit] 
penetration and resultant soft 
facing deposit, because of dil 
overlay by the base metal. 





disadvantage with the use of 
the 
facing material due to flux c 
splatter. 


process is high loss 


These apparent disadvant 





offset somewhat by the faster rat a 
deposition and the lower concentt 
of heat resulting from use of t 





tric arc process. Since only 
directly beneath the arc is he 
fusion temperature and tl 





le ASAE ap LSAT 


ie T 
! 


surface of the base metal is « 





atively cool there is less likeli 
warpage. This is particular] 
when hard-facing heavy castit 


Aicrtertiabn eA. 


ants 





In the dredging industry, a1 
try using many steel castings whic! B pos 





subjected to abrasive, erosive 





rosive wear, hard-facing is us 
effectively to retard the effects 





destructive agents causing wear. S 
most of these castings have thic! 
tions the electric are process is us B hig 
almost exclusively for depositit pall 
hard-facing overlay. In Fig. 13 
tured a welder applying a pr t é 





ays 
y 


aie =ites ee 








le coating of hard-facing to a dredge 


area pump impellor. 

toa The hard-facing of this four-ton 
ning casting is comparatively simple and 
par- quite effective if proper technique is 
d of used. It should be remembered in the 


hard-facing of an impellor, or any part 
subjected to severe erosive wear, that 


dus the protective overlay should be de- 
Late posited at right angles to the direction 
cor- of flow of the material causing erosion. 
yuite . rather than parallel to the flow. Beads 
hes deposited crosswise, while producing 
sinc a “wash board” effect, tend to resist the 
s erosive action of material flowing at 
used Fe high velocities. Beads deposited par- 
r the allel to the flow sometimes wear very 
pic: rapidly because of deposition defects 
ctiy occurring at the junction of the beads, 


1.¢., due to the failure of the welder to 
properly fuse adjacent hard-facing 
beads. The effectiveness of hard-fac- 
ing on dredge impellers is indicated 
by the fact that hard-faced impellers 
have been used for pumping as much 
as 22,000,000 cubic yards of material 
before being discarded. Naturally, 
during this period the impeller received 
many applications of hard-facing, but 
even so the cost per million yards of 
pumping was less than 50% of that of 
the unprotected impeller. 

In Fig. 14 is shown a completely 
hard-faced dredge cutter. The hard- 


| 
| 





Fig. 16 — On this track 

roller of a crawler type 

tractor, a guide bead is 

first deposited around 

the inner edge of the 
tire. 





Fig. 17—How a guide bead is used in 
hard-facing a track link of a crawler 
type tractor. 


facing of a cutter blade, and the lip and 
teeth of excavating equipment involves 
much the same problem. The method 
of application must be varied accord- 
ing to the type of material to be ex- 
cavated. If the equipment is to work 
in compact abrasive material, the hard- 
facing should be applied in such a 
manner as to assist in keeping these 
wearing parts sharp until they become 
so bardly worn that their replacement 
is necessary. The blades, teeth or lips 
may be made self-sharpening by apply- 





SINGLE BEAD DEPOSITS 


Welding 3rinell! 








Specime ns 





Current Number 
Average (5) 150 amp. 601 
Average (5) 175 amp. 555 
Average (5) 200 amp. 515 
Average (7) 225 amp. 477 
Average (3) 250 amp. 445 
Average (4) 275 amp. 498 
Average (4) 300 amp. 444 





TABLE 5—Effects of Welding Current Upon Hardness of Welded Overlays 


DOUBLE-BEAD DEPOSITS 


Welding Brinell 
Specimens Current Number 
Average (3) 150 amp. 555 
Average (3) 175 amp. 514 
Average (4) 200 amp. 514 
Average (4) 225 amp. 514 
Average (3) 250 amp. 514 
Average (4) 275 amp. 514 
Average (3) 300 amp. 514 





ing the hard-facing on their front or 
inside face. This operation allows the 
base metal on the back face of these 
parts to wear away more rapidly than 
the front face, thus keeping sharp the 
parts so treated. 

Should the deposit be applied in a 
reverse manner, i.e., on the back face, 
the cutting edge would quickly become 
blunt and as the hard-facing was un- 
dercut would, after only a short work- 
ing period, become useless as a cutting 
tool. When the equipment is to work 
in a loose abrasive material such as 
sand and gravel, the hard-facing 
should be applied as shown in Fig. 14, 
i.e., on the front and back faces as 
well as along the cutting edge of the 
blade. This will make the part blunt, 
but highly abrasion resistant. 

Manganese Trackwork 

Railroad crossings, switch points 
and frogs are also hard-faced exten- 
Here again the electric arc 
process is used because of its tendency 
to lessen the amount of heating of the 
base metal during the deposition of 
overlay. Since most track castings are 
high manganese steel this is a very im- 
portant consideration, because of the 
detrimental effect of excessive heat 
upon A welder is 
shown applying manganese -nickel- 
hard-facing overlay on a manganese 
crossing in Fig. 15. 

The hard-facing of the track roller 
of the crawler type tractor as shown 
in Fig. 16 involves two steps: First, 
a guide bead of proper height is de- 
posited around the inner edge of the 
tire. The tire is then rebuilt to its orig- 
inal height by depositing hard-facing 
between the guide bead and the flange. 
\ guide bead is also used in controlling 
the height of the hard-facing deposit 
in the rebuilding of the track links or 
“rails” of a crawler type tractor as 
shown in Fig. 17. 

\ point to be remembered in these 
two operations is that the rollers do 
much more work than the rails. When 
the tractor is in operation the rollers 
are in constant contact with the rails, 
while an individual rail “link” is in 
contact with a roller only about one- 
third of the time. In view of this it 
may be seen that if the same type of 
hard-facing metal is deposited on both 
the rollers and rails, the rollers will 
wear much faster. To prevent this the 
rollers should be protected with a 
martensitic type of deposit, using an 
austenitic type on the rails. 

(Continued on page 38) 


sively. 


manganese steel. 
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Design problems 


in building a 


Fig. 1—This simple heat 
exchanger is employed for 
cooling compressed air. 


%* Compressed air is essential in recovery of 
sulphur—High-pressure air must be cooled 
before and after stepping up pressure from 
500 psi. to 1000 psi—Simple arc welded de- 
sign permitted substantial saving in cost 


By J. H. POLLARD* 


Chief Engineer, Duval Texas Sulphur Co., Houston, Texas 


N THE MINING OF sulphur as prac- 

ticed in the Texas-Louisiana Gulf 
Coastal area, compressed air plays a 
very important role. The Frasch 
process of sulphur mining, so named 
after its colorful inventor and devel- 
oper, the late Hermann Frasch, con- 
sists essentially of melting the sulphur 
in place and pumping it to the surface 
of the ground. As the formations 
from which sulphur is mined in the 
Gulf Coastal deposits are generally 


*The author’s paper was one of the winners in 
the $200,000 Award Program of the James F. 
Lincoln Are Welding Foundation. 





from 400 to 2000 ft. below the surface, 
and since molten sulphur is corrosive, 
twice as heavy as water, and must be 
kept at a temperature of about 300 
deg. F., numerous difficulties beset any 
attempt to pump the sulphur by me- 
chanical means. 

There are, however, no prohibitive 
hazards in the application of an air lift 
to this pumping problem. Hence, it is 
standard practice in all Frasch process 
sulphur mines to pump liquid sulphur 
from underground formations, much 
as water is pumped with an air lift. 
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For this service pressures rangi 
from 300 Ib. to 1000 lb. gauge a 
used. 


During the construction in Texas 
a new sulphur producing plant, it we 
decided advisable to provide a meat 
of supplying air at either 500 or | 
lb. gauge as desired. A batter 
three large 12 in. x 13 in. x 6 in. x 
in. duplex 
compressors were provided for s 
plying the 500-Ib. air. For the ! 
lb. air a small 12 in. x 4% in 
single-tandem steam-driven mac 
was installed taking suction from! 
500-Ib. discharge header from th 
machines. At full load, deliver 
the three low-pressure mac! 
slightly over 1100 c.f.m. of fre 
compressed to 500 Ib. gauge. | 
small machine taking suctior 
Ib. will deliver 985 c.f.m. of fret 
compressed to 1000 Ib. 

The air cylinders on all ma: 
of course water jacketed and 
pressure machines are provided 
conventional inter-coolers bet 

(Continued on page 5 


steam-driven two-st 

















Three-day meeting of I.A.A. 

will be held at Hotel Schroe- 

der, Milwaukee, Wis., April 
10th to 12th. 


A well organized 


program is planned for 


ATEST PRACTICES and developments 

in various applications of the 
xy-acetylene process in American in- 
dustry will be the major theme of dis- 
cussion at the forthcoming annual 
onvention of the International Acety- 
dene Association to be held April 10, 
11 and 12 in Milwaukee, Wis., at Ho- 
el Schroeder. Well-known engineers 
experts in the oxy- 
industry have been selected 


und technical 
acetylene 
0 present a series of comprehensive 
pers of interest to operators of weld- 
| cutting equipment, shop fore- 
nent, plant superintendents, operating 
| designing engineers, and execu- 

he daily and evening sessions 


sis cl 


the convention will be open to any- 
hing to attend. There is no 
egistration fee. 
Th 


gram has been organized so 
fat the subjects discussed and the 
eas presented in the technical pa- 
ippeal to the greatest num- 


Informal round-table 
meetings, and a panel discussion on 
oxy-acetylene machine-cutting have 
been arranged to provide an oppor 
tunity for 


ber of peo] le, 


a discussion of individual 
problems with the welding and cut- 
ting experts and for “listening in” on 
a discussion of one of today’s most 
useful applications of the oxy-acety- 
lene process. To provide time for the 
increased number of papers on the 
wide variety of subjects to be pre- 
technical sessions are 
scheduled to be held simultaneously on 
Wednesday and Friday afternoons at 
the Schroeder Hotel. 

On Wednesday afternoon, April 10, 
papers will be presented at the first 
of these 
welding of carbon-molybdenum pipe, 


sented, two 


simultaneous sessions on 
welding industrial piping, and devel 
opments in silver-soldering. A fourth 
paper will discuss the layout and 
welding 


management of a modern 











‘Annual IlA.A. Meeting 


shop. The second technical session on 
Wednesday will be devoted to the 
general subject of reclamation, repair 
and maintenance, and will include 
papers on the use of the oxy-acetylene 
process for repair work in shipyards, 
foundries, steel milis, railroad shops 
and on the farm. 

Round-table discussions, so popular 
at two previous J.A.A. conventions, 
will be held again this year on Wednes- 
day evening at the Milwaukee Voca- 
tional School. After a short forum- 
demonstration meeting in the auditori- 
um, the audience will adjourn into 
small groups to discuss such subjects 
as flame-treating, hard-facing, ma- 
chine cutting, welding alloy steels, air- 
acetylene applications, pipe welding, 
riser cutting, welding non-ferrous 
metals, and other subjects. Each group 
will have a leader who is qualified as 
an expert in the particular phase of the 
oxy-acetylene process assigned to that 
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group for discussion. These evening 
meetings will be of interest to every- 
one concerned with the use of the oxy- 
acetylene process, but will be particu- 
larly important to superintendents, 
foremen, master mechanics, and weld- 
ing and cutting operators. 

The panel discussion on oxy-acety- 
lene machine-cutting is scheduled for 
Thursday afternoon, April 11, in the 
Crystal Ball Room of the Schroeder 
Hotel. The subject will be thoroughly 
discussed by a group of prominent en- 
gineers representing both manufactur- 
and machine-cutting 
equipment. 


ers users of 

The convention will close with two 
simultaneous technical sessions on Fri- 
day afternoon, April 12. Foundry and 


heavy industry applications of the oxy- 
acetylene process will be under con- 
sideration at one session, with papers 
on such topics as flame-cleaning, de- 
hydrating and descaling, scarfing and 
gouging, heavy cutting and applica- 
tions of the oxygen lance, and effi- 
ciency control in oxy-acetylene cut- 
ting. The broad subject of fabrication 
and production has been scheduled for 
the second technical session. This ses- 
sion will be concluded with papers on 
the welding and brazing of light-gauge 
metal, including stainless steel; design 
and construction of jigs and fixtures 
for sheet metal welding; welding for 
enameling; and automatic bronze- 
welding. 

Following is an outline of the tenta- 
tive I.A.A. technical program: 


Tentative Program of I.A.A. Meeting 


WEDNESDAY—APRIL 10 


Opening Session—Luncheon 12:15 P.M., 
Crystal Ball Room, Schroeder Hotel. 
Chairman—H. P. Dolisie, president, In- 
ternational Acetylene Association. 

Vice-Chairman—Henry Booth, vice-presi- 
dent and treasurer, International Acet- 
vlene Association. 


The opening session luncheon will be 
followed by an address of welcome, a key- 
note speaker, the president’s address, 
presentation of the Morehead Medal and 
its acceptance by the honored recipient. 


Two Simultaneous Technical Sessions 


Technical Session A—Pere Marquette 
Room, Schroeder Hotel—2:30 P.M. 


Subject—“General Applications of Oxy- 
Acetylene Process.” 


Chairman—K. L. Hansen, Harnischfeger 
Corp., Milwaukee, Wis. 

Vice-Chairman—J. I. Banash, consulting 
engineer, International Acetylene As- 
sociation, Chicago. 


“Layout and Management of a Modern 
Welding Shop.” 


(Speaker to be announced.) 


“Welding of Carbon-Molybdenum Pipe 
for High-Temperature and High-Pres- 
sure Service.” 

Part 1—Laboratory Development by 
R. M. Rooke and S. C. Saake, Ap- 
paratus Research and Development 
Dept., Air Reduction Sales Co., New 
York City. 

Part 2—Field Testing and Application 
by A. N. Kugler, mechanical engi- 
neer, Applied Engineering Dept., Air 
Reduction Sales Co., New York City. 


“Latest Practices in Welding Industrial 
Piping.” 
(Speaker to be announced.) 


“Low-Temperature Brazing with Silver 
Alloys—R. H. Leach, vice-president, 
Handy & Harman, Bridgeport, Conn. 


Technical Session B-——Green Room, 
Schroeder Hotel—2:30 P.M. 


Subject—“ Reclamation, Repair and Main- 
tenance.” 

Chairman—R. C. Woodward, Bucyrus- 
Erie Co., Milwaukee, Wis. 

Vice-Chairman—E. L. Mills, vice-presi- 
dent, Bastian-Blessing Co., Chicago. 


“Cutting in Shipbuilding and Repair”’— 
Robert E. King, engineer, Manitowoc 
Shipbuilding Corp., Manitowoc, Wis. 


“Welding in Maintenance of Foundry and 

Steel Mill Equipment.” 
(Speaker to be announced.) 

“Railroad Welding Practices’—G. M. 
Magee, research engineer, Engineering 
Division, Assn. of American Railroads, 
Chicago. 

“Maintenance of Agricultural Equip- 
ment”—D. K. Struthers, extension agri- 

cultural engineer, Iowa State College, 
Ames, Iowa. 


Night Session—8:15 P.M. 
Round Table Discussions. 
Milwaukee Vocational School Audi- 
torium, North Sixth and West 
State St., Milwaukee, Wis. 
Honorary Chairman—Otto Voss, Allis- 
Chalmers Corp., Milwaukee, Wis. 
General Chairman—G. T. Horton, presi- 
dent, American Welding Society. 
Vice-Chairman—J. J. Crowe, Air Reduc- 
tion Co. 
Narrator—W. B. Browning, Linde Air 
Products Co. 


Demonstrations: 
1. Multi-Flame Pipe Welding. 
. Flame-Cleaning. 
. Plate Edge Preparation. 
. Wrinkle Bending. 
. Flame-Descaling and Dehydrating. 
6. Machine Flame-Cutting. 
. Heating for Bending and Straight- 
ening. 


un & WwW bo 


“I 
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Subjects for Round Table Discussions 


1. Flame-Hardening. 

2. Machine-Cutting. 

3. Repair and Maintenance. 
4. Non-Ferrous Metals. 

5. Alloy Steels. 

6. Riser Cutting, Flame - ( 


Gouging and Use of Oxygen La; 

7. Sheet Metal (including Jig 

8. Low Temperature Brazing 
Soldering and Air Acetylen 
cations. 

9. Hard-Facing. 

10. Safety and Fire Preventior 

11. Testing of Welds. 

12. Pipe Welding. 

13. Heating for 
Sending. 


Straightenin: 


THURSDAY—APRIL li 
Annual Luncheon, 12:15 P.M—Cry: 
Ball Room, Schroeder Hotel. 
Chairman—H. P. Dolisie, president 
ternational Acetylene Association 
Vice-Chairman—H. §S. Smith, chairn 
Executive Committee, Internatio: 
Acetylene Association. 
Short reports of committees, secreta 
treasurer and consulting engin 
Address: 
Acetylene Process.” 
Dr. A. G. Cranch, industrial t 
ogist, New York City. 
Discussion: 
A. G. Kammer, medical dire 
land Steel Co., Chicago. 
O. G. Sander, Milwaukee, Wis 
Eugene L. Walsh, Northwester: 


versity Medical School, Chicag 


Panel Discussion—Crystal Ball R 
Schroeder Hotel, 2:30 P.M. 


Lecture — “Machine Flame - Cutting” 


This lecture will be presented by Harry 


C. Boardman, research engineer, | 
cago Bridge & Iron Co., and past pres 
dent, American Welding Society 
will be a panel discussion following ' 
lecture. 

Chairman—J. H. Zimmerman, dev 
ment manager, Linde Air Products | 
formerly associate professor, Mass 
chusetts Institute of Technolog) 


FRIDAY—APRIL 12 
Two Simultaneous Technical Sess 


Technical Session A-—Green R 
Schroeder Hotel—2:00 P.M. 


Subject—“Foundry and Heavy Indust’ 
Applications of Oxy-Acetylene Prot 


ess.” 

Chairman—Eugene A. Balsley, 
engineer, Link-Belt Co., Chicago 
chairman Chicago section, Am 
Welding Society. 

Vice - Chairman — Lorn Campbell, J! 
president, Harris Calorific Co., | 


land, Ohio. 


“Efficiency Control in Oxy-Acetylet 


Cutting”—E. K. Carlson, superint 
ent, Chicago Bridge & Iron ( 
cago. 

(Continued on page 48 


“Health Aspects of Oxy 
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Fig. 1—Cuiting a V groove 
in % in. plate to prepare it 
for welding. The plate is 
supported on a planer bed 
; and moves past the station- 
ary blowpipe. Photo (Linde 


ar teat 


i 


™ Speed and economy 


© 


® are features of the 


' 
| 


epee 


Air Products Co.). 


\Flame-Gouging 


)xy 4 


: * Process was used originally to ‘‘gouge”’ 
out backside of welds on butt joints—Its 

4 economic advantages are gaining recog- 

nition in many industrial operations 

y 
g” ig N THE FLAME-GOUGING process, ing blowpipe. If a nozzle designed to 
larry using special oxy-acetylene equip- deliver a relatively large jet of oxygen 
ment, it is possible to perform a wide at low velocity is properly manipulat 
: m™ variety of cutting operations ina small ed, a smooth, accurately-defined groove 
, Mm space of time. The gouging blowpipe can be cut or gouged out of the sur 

= is somewhat analagous to the familiar face of the metal. By using different 
m woodworker’s chisel. As originally nozzles and manipulations, the groove 
: leveloped, the process was used to re- can be varied in width and depth at 
7 = move metal from the underside of the will of the operator. 


me jicavy butt welds in steel plate. It was 

m also used to remove weld defects as 

ai might be revealed by X-ray inspection, 

ignetic flux inspection, or by eye in- 

spection. In this respect, the flame- 

* gouging process has displaced the fa- 
TOC “al 


iil 





pneumatic hammer. The proc- 
then came into more extended use 


: r industrial maintenance operations. 
Necently this type of equipment is be- 
ing used for preparation of plate edges 

il, }. im tor welding, 

1 gouging results in quick re- 

Lent f a narrow strip of surface 

Dok neta! trom steel plate, forgings or cast- 

a ings. {his is similar to what is done 

tioning steekwhen defects are 


by the oxy-acetylene deseam- 





Once this principle is understood, 
many uses for the process will suggest 
These 


can be classified 


conveniently in five groups: (1) goug- 


) 


themselves 


ing backside of electric welds: ( ) re 


moval of weld metal, such as 


tem 
porary tack-welds and defective welds ; 
(3) maintenance and scrapping op 
erations; (4) plate-edge preparation 


and (5) miscellaneous uses. 


Backside of Arc Welds 


In the fabrication of steel vessels, 
tanks and other welded structures, tl 
foot of the 
moved, so that clean metal is assured 
when the back weld is made. This is 
one of the applications for which the 


le 
i 


initial weld is usually re 





Process 


gouging blowpipe was originally de- 
signed, and many tests show that the 
process is not only much faster, but 
also considerably more economical 
than other methods of weld removal. 
In the fabrication of a tank only 20 
min. was required to gouge the back- 
side of 25 linear ft. of welded seam, 
including 12 ft. of longitudinal weld 
and 13 ft. of circumferential weld. 
Other methods on this same job for- 
merly required at least 3% hr. 

Figure 2 (A) shows the conven- 
tional _U-groove preparation in weld 
design. The section enclosed by dot- 
ted lines is removed by gouging, 
brushed free of slag, and then elec- 
The usual double-vee 
preparation is indicated by Fig. 2 (B). 
Here, the same procedure is followed 
as in 2 (A), the only difference being 
Fig. 2 (C) 
shows a third method of U-grooving 
when a backing-up strip has been used 
to aid penetration in the initial weld. 
In this application of gouging, the 


Tic welded. 


1 


in type of weld design. 


operation consists of first removing 
the center of the backing-up strip 
without cutting into the base metal, 
then parting the small tack-welds that 
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Fig. 2—Conventional butt welds, the dotted 

lines show metal which can be removed by 

gouging. (A) Single V groove. (B) Double V 

groove. (C) Single V groove with backing-up 
strip. 


hold the strip to the plate. When this 
has been done, the metal contained 
within the second dotted line is re- 
moved by a second pass of the gouging 
blowpipe. 

An application of gouging is illus- 
trated in Fig. 3. Here, the operator is 
removing the initial weld from the in- 
side diameter of a large flanged pipe 
which is being fabricated as part of 
oil refinery equipment. After the pipe 
and flange have been joined by the 
initial layer of weld metal (a tack- 
weld), a second layer is deposited on 


Fig. 3—Initial tack-weld- 
ing is being removed 
quickly from inside of 
this pipe section by 
flame -gouging. Photo 
(Linde Air Products Co.). rr 


~~ 


the outside diameter of the pipe. Then 
the first layer is largely removed by 
gouging and the pipe rewelded on the 
inside. 


Removing Temporary Welds 


In many types of fabricating work, 
temporary tack-welds are used to hold 
plates, lining-up bolts, or lining-up 
tabs in position. Upon completion ot 
welding, these temporary supporting 
tabs, brackets, or bolts must be re- 
moved, General practice has been to 
remove these sections by chipping. 
Here again, gouging has proved to be 
faster and more economical. 


A typical example is found in re- 
moval of studs welded to pipe for test- 
ing purposes. During the laying of a 
48-in. pipeline, numerous special sec- 
tions could be tested only by clamping 
a 2'-in. thick header to the ends of 
the sections, with the header held in 
place by 1'2-in. diameter studs welded 
to the pipe. A gouging blowpipe was 
used to remove these studs after the 
pipe section had been tested. Only 2 
min. was required to remove a stud as 
compared with the 21 min. formerly 
necessary. 

Sometimes visual or x-ray exam- 
ination of a welded section will dis- 
close a defective zone of metal that 
must be removed. This can be done 
quickly by spot gouging. The result- 
ing cut is a narrow U-shaped groove 
which can be readily filled with new 
weld metal. A minimum of metal is 
removed, making this a rapid and eco- 
nomical process. When a weld shows 
defects for any great distance, it can 
be removed in its entirety by gouging. 





Fig. 4—A high degree 

of accuracy is possi- 

ble in flame-gouging a 

welding groove on in- 

side of pipe section. 

Photo (Linde Air Prod- 
ucts Co.). 
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The gouging operation prey 
section for rewelding. 

Gouging is also valuable 
cating welds in welded const: 
For instance, in the plant of 
chinery manufacturer, a large e: 
tor was ready for shipment wl] 
indicated that certain parts wel 
the boom would have to be rel 
With the gouging blowpipe, tl 
weld that secured the parts w 
moved without injuring the mai: 
bers of the boom. Since this ex 
was already two days overdu 
penalty of $100 a day, the spe 
gouging operation proved doul 


uable. 











Maintenance Operations 


When a piece of machiner 
down, one of the most import 
tors in its repair is the ti 
elapses before it is back o1 
Welding has already been a 
tor in reducing shutdown ti 





gouging as a means of preparat 
welding reduces the time still 
Cracks in large cast steel s 
heavy forgings, and thick pl 
be grooved for welding in 
of minutes by gouging. Goug 
paratus is particularly valua 
minutes, smelters, rolling mills, 
fact, any plant where maintet 
heavy machinery is an import 
tor in production. 








In one plant, production was at a 
complete standstill when it was found 


. 
“ necessary to remove a large pinion 
re- sear from the drive shaft of a 100 ton- 
- per-day lime kiln. The gear was 15 
tor in, in diameter and 18 in. long and had 
+s frozen to the shaft. After workmen 
the had spent 6 hr. without success trying 
ral. to remove the gear by pressing it off, 
the gouging blowpipe was employed 
and the job completed in 20 min. In 
this same plant, a 12-ft. diameter wheel 
= was repaired by gouging in one-third 
c. the time which would have been re- 
em quired by any other method. Also, pul- 
- verizer hammers are now grooved out 
me for welding in one-quarter the time it 
+ used to take. 
¢ \bility of the gouging blowpipe to 
= ™ cut to close tolerances without damag- 
_ ng the base metal is of great value in 
a scrapping operations. Welded struc- 
Se tures can be dismantled at high speed 
am by gouging out the welds, and the 
plate thus salvaged can be prepared 
ee for re-use by oxy-acetylene machine- 
¥ cutting. 
fac- ; Plate-Edge Preparation 


One of the most recent applications 
{ the gouging process is for prepara- 
tion of plate edges for welding. Al- 
hough a straight bevel is easily made 
in plate with a cutting blowpipe mount- 
ed on a cutting machine, whenever a 
U-groove is specified, the only altern- 
ative to gouging is the process of 
planing. With the development of the 
gouging process, however, metal fabri- 
eators now have at their command a 
method which will fulfill most of their 
requirements in preparing plate edges 
tor welding, 

Short lengths can easily be gouged 
by hand, while longer lengths can be 
gouge! by mounting the blowpipe on 











Fig. 5 — Cutting a U 
groove in circular plate 
by rotating the work on 
a turntable. Photo (Linde 
Air Products Co.). 


a cutting machine, or by placing the 
work on a suitable traversing device, 
such as a planer bed. By varying the 
nozzle size and angle of blowpipe to 
the work, a variety of edge contours 
can be produced. 

Figure 1 shows a typical mechan- 
ized setup for U-grooving the edge of 
34-in. plate. The plate is placed on a 
planer bed and lined up so that the 
edge to be prepared is parallel to the 
travel of the bed. The blowpipe is held 
by a special mounting and is stationary 
during the operation. 


Circular Plate Edges 

An arrangement for preparing thie 
edges of circular plates is shown in 
Fig. 5. Here, the plate is placed on a 
turntable and rotated past the blow- 
pipe. A remarkable true U-groove is 
the result. This plate is to be used to 
form part of a new coupling for a 
shaft, and, in final assembly, is welded 
to a flame-cut steel ring that fits about 
its outer circumference. 

In preparing edges where the plates 
spaced 
apart, after the initial bead has been 
deposited, a portion is removed by 


are either butted together or 


gouging to form a clean U-groove for 
welding. The initial bead may or may 
not be removed later. Figure 6 shows 
a practical application of the U-groov- 
ing of butted plates. Here, working 
on the deck plates of the dredge, the 
operator is gouging a groove between 
two plates butted together. An excel 
lent job can be made by hand in pre- 
paring joints of this type in plate uy 
to 34 in. thick. 

It should be that the 
quality of the surface prepared for 


1 


mentioned 


electric welding by gouging 1s high and 
that such a surface is not detrimental 


to the weld. X-ray examination of 
electric welds made in grooves cut by 
gouging have shown exceptionally 
clean welds. 

The only special equipment required 
for gouging operations is a series of 
three nozzles (see Fig. 7) each de- 
signed differently as to size and num- 
ber of preheat orifices and size of cut- 
ting oxygen orifice so as to cover a 
wide range of gouging speeds and 
groove dimensions. They are designat- 
ed by the numbers 13, 19 and 25, which 
refer to the approximate diameter of 
cutting oxygen orifice in hundredths 
of an inch. These nozzles are for use 
with a standard medium-pressure cut- 
ting blowpipe. 


Progressive Gouging 


There are, in general, two different 
techniques for gouging: one in which 
a groove is made progressively across 
a plate, as in the removal of metal from 
the backside of welds; the other, 
known as spot-gouging, in which a 
small area is gouged out, as in the re- 
moval of isolated weld defects. In the 
first or progressive method, the cor- 
rect nozzle is selected and oxygen and 
acetylene pressure regulated to give the 
desired width and depth of groove. 

In starting the cut, the blowpipe is 
held with the end of the nozzle at an 
angle of approximately 20 deg. to the 
horizontal and above the line of the 
cut. The preheat flames are played on 
the spot where the cut is to be started 
until the surface reaches the ignition 
point. The cutting oxygen lever is then 
gradually depressed. The cut pro- 
gresses slowly while the angle of the 
end of the gouging nozzle is gradually 
reduced to the correct operating angle. 
This angle, approximately 5 deg., will 
be readily discernible by the operator. 
It the nozzle is not lowered far enough, 
some of the slag will tend to flow back- 
ward in the cut towards the operator, 
while if the blowpipe is lowered too 
far, the groove will become shallow 
and will soon be lost. 

In starting the gouge, the blowpipe 
is held so that the tips of the inner 
cones of the preheat flames are just 
touching the work. After the cut is 

ted, however, the nozzle is held 
above the surface of the cut, with the 
tips of the inner cones from % in. to 


Stal 


14 in. in back of the reaction zone. Best 
results are obtained when the blowpipe 
is held so that the nozzle clears the 
bottom of the groove. 

When it is necessary to change the 
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direction of the cut, the angle of the 
nozzle in relation to the work should 
remain unchanged, while the blowpipe 
is gradually swung around in the new 
direction. Too sharp turns should be 
avoided lest the outside wall of the 
groove be cut into by the molten slag. 
It is advisable to use lower operating 
pressures and speeds when not cutting 


in a straight line. 


Contour of Groove 


The depth of the groove depends 
upon size of the nozzle, speed of prog- 
ress, and angle between cutting oxygen 
stream and work. To cut a deep groove, 
the angle of the blowpipe is increased 
in relation to the groove, and the speed 
is correspondingly decreased. In order 
to make a shallow groove, the proced- 
ure is reversed. With the establish- 
ment of the correct depth of cut, it is 
said to be an easy matter to maintain 
this depth throughout the full length 
of cut. Grooves can be made that are 
as deep or slightly deeper than they are 
wide. 

The contour of groove is dependent 
upon characteristics of nozzle used and 
operating conditions. If cutting oxy- 
gen pressures are too low, the cutting 
takes on a washing effect, leaving rip- 
ples in the bottom of the groove. The 
effect of too high cutting oxygen pres- 
sures is to advance the portion of the 
cut nearest the surface ahead of the 
rest of the molten zone, with the result 
that the cut is finally lost. 


Spot Gouging 


In gouging out a single spot, such 
as a weld defect, the defect is first 
marked out on surface of the weld. 


Fig. 6—Using the goug- 
ing blowpipe to prepare 
deck plates for a single- 
groove butt weld. Photo 
(Linde Air ProductsCo.). 





Then the operator adjusts preheat 
flames of the blowpipe so that they 
are slightly oxidizing. A point is se- 
lected a little to the rear of the mark, 
depending upon how deep the defect 
is believed to be. The cut is started in 
the usual manner by preheating the 
spot, but instead of reducing the angle 
of the nozzle, it is increased gradually 
so that the oxygen jet is directed down- 
wards, making the cut increasingly 
deep. As in deseaming, a little experi- 
ence enables the operator to observe 
readily any defects which appear as 
dark spots in the molten zone. 

The blowpipe should be held so that 
the inner cones of the preheat flames 
are approximately 1/16 in. above the 
plate surface at all times during the 
cut. The use of oxidizing preheat 
flames provides a sufficient amount of 
concentrated heat for starting cuts on 
the surface of the weld metal, thus 
doing away with the necessity of first 
raising a fin with a chisel. The nature 
of the resulting cut is a narrow U- 
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shaped groove which can ré 
filled with weld metal. 


Among the steels allowablk 


sections S-1, S-2 and S-26 of tl 


M.E. Boiler Construction Cod ; 





cover specifications for plate 1 
boilers and pressure vessels, 


tensile strength carbon steel 


vies 


in. and under in thickness and 
a maximum carbon content of | 
The code is similar to the A.S 
and A.P.I. codes covering like 
rial. Steels of this type, havi 
bon content of 0.35% and und 


ng 


be processed with the gouging 
pipe with excellent results. 

As a general rule, gouging 
not be applied to air-hardening 
where the hardness resulting fr 
operation will be objectionabl 
example, clips should not be 


Fig. 7—Three specially 
designed nozzles for 
flame - gouging. Photo 
(Linde Air Products Co 








from the surface of a vessel w! 
carbon content of the plate is s 
as to cause the formation of 
dened zone having decreased du 

Care should be used in goug 
loy steels. Test cuts should 
made in scrap, and the operator 
determine from these cuts whet 
characteristics of the metal 
to the cut have been changed t 
tically. 

As already mentioned, goo 
are obtained on cast steels if 
techniques are followed. ( 


however, cannot be gouged 
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3 
“ \ Fig. 1—Operator is using 
flat multi-flame oxy-acety- 
lene tips mounted on hard- 
faced skids to surface con- 
9 dition web plates of a fab- 
5 ricated steel girder. Photo 
Z | (Airco). 
\I 4 
: : 
* 
5 . 
ally i 
for 7 
hoto wie 
Co ] 
' Surface Flame-Conditioning 
4 
* Descaling, cleaning and dehydrating of 
: steel surfaces can be done economically by 
3 the oxy-acetylene flame—Effective also in 
5 : removing old paint providing for complete scale removal 
j on all grades of higher alloy steels, it 
g is found to serve satisfactorily for the 
: sreater volume of common grades of 
By JOSEPH G. MAGRATH , 1 i Ta thi 
carbon and low alloys. n this service 
Engineer, Air Reduction Sales Co., New York City - ; 
reduces the tonnage passing through 
the pickle and thus the amount of pickle 
; waste ultimately to be disposed of. The 
ocess may also be used to supple- 
WELL RECOGNIZED that high- over the surface at the proper rate ot — ment the pickling operation in that the 
= temperature scale on steel billets speed to remove the maximum amount ereater amount of loose scale may be 
ei n the steel mill prevents close inspec- of scale. This speed will range trom flame descaled and the remaining les- 
é t surfaces for minute defects and 10 to 20 ft. per min. er amount removed in a brief pickle 
x ‘ - . ‘ : - 
: eams prior to flame-scarfing or By means of the high temperature th acid of reduced strength. 
, = ping. In flame-descaling billets, thus applied the scale is rapidly heated ‘lame-descaling leaves a natural 
: rounds, bar-stock, blooms and without overheating the base metal. A surface. Artificial resurfacing found 
! re in the steel mill, the process em- differential expansion results, causing jn various other scale-removing pro- 
he use of the oxy-acetylene torch — the scale to lift, crack and fly off in cedures is absent. A surface is dis- 
: bination with brush-type tips,on particles ranging from 1/16 to 4 in. closed which, to the untrained eye, is 
a sions, which are positioned so cross dimension on billets, bars, rounds not recognized at first long range 
2 e enveloping flame completely and slabs and from 1% to 1 in. cross glance as beinga “clean” surface. Close 
: the scaled surface for the width dimension on forgings and steel cast- examination, however, will disclose 
§ anse of the tip flames. These ings that when the scale has been removed 
3 ‘mounted on wheeled carriages While the flame-descaling process by flame-scaling, the true unaltered 
i l-faced skids and are traversed has not been developed to the stage surface of the metal is exposed. There 
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is no chemical or physical action upon, 
or discoloring of, the base metal. The 


process is rapid and is one that can be 
fitted into a production line. 


Foundry or Forge Shop 

Where the flame-descaling process 
is employed in the foundry or forge 
shop, it offers numerous advantages. 
\ natural surface is secured, as there 
is no graining, indentation or chisel 
marking. Defects, seams and fissures 
are exposed. The process is compara- 
tively quiet and is safe in that there is 
very little dust and it flies no consid- 
erable distance. It may be conducted 
in areas adjacent to other plant opera- 
tions thereby eliminating handling or 
re-handling costs. Size of object is not 
a limitation. Castings weighing from 
1 Ib. to 100 tons or more may be flame- 
descaled. The flames will reach re- 
mote crevices and deep openings as the 
apparatus is very flexible. There is no 
chemical or physical action upon, or 
discoloration of the base metal, and 
where painting follows on castings or 
forgings, the beneficial action of sur- 
face dehydration is obtained. 

On steel castings and forgings, the 
oxy-acetylene flame-descaling process 
rapidly heats the scale without mate- 
rially heating the base metal and caus- 
ing internal stesses to develop. While 
scale on steel castings will generally 
free itself in particles of 1/64 to % in. 
thickness, and from '% to 1 in. in cross 
dimension, forging scale may range to 
3/16 in. in thickness and break free in 
particles of 14 to % in. in cross dimen- 
sion. Steel casting scale will as a rule 
free itself completely down to the 
scale-steel interface with one pass of 
the flames, whereas forging scale may 


Fig. 2 — Operators are 
using flat mutli- flame 
tips on web plates and 
round multi-flame tip on 
rivet heads and irregular 
surfaces. Photo (Airco). 


break free in two or more layers, re- 
quiring a second pass of the flames 
after the surface has sufficiently cooled 
from the first pass. 

A round tip is generally accepted as 
a universal tip for forgings and steel 
castings. Its double circular group of 
neutral clear-cone flames provides a 
large volume of concentrated heat. It 
may be used on flat or irregular sur- 
faces and for projections, corners and 
remote recesses. Ordinarily the tip is 
held in a vertical or near-vertical posi- 
tion about 2 in. from the work, swing- 
ing sideways right and left for a spread 
of about 12 in. and progressively 
moved in a forward direction. Some 
of the very tenacious scales may re- 
quire that the tip be held closer to or 
against the work at an angle of about 
45 deg. -A hard-faced annular protec- 
tive and wearing ring is provided on 
the tip for this purpose. 

Where very large steel castings pro- 
vide large flat areas, an opportunity is 


Fig. 3—Flame-descaling 
steel billets, using flat 
multi-flame tips support- 
ed on hard-faced steel 
skids. Photo (Airco). 
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presented to use a broad 
flame tip to advantag« This 
available in widths rangin; 


12 in. in 2-in. increments and 
of a row of close Ltormati 
brush-like flames. Tips ar 


on renewable steel hardfac¢ 
skids, and are guided across 


face at a forward speed 
linear ft. per min., and at a fl 
pingement angle of approxi 
deg. 
Structural Steel 
On structural steel, the 


and flaking off of mill scale, t 
paint with it, has been the « 
considerable discussion bety 


bricators of structural steel ar 


CPT 


facturers of paint. Where sucl 


tions occur, the steel is fully 


to atmospheric oxidation prio1 


ish-painting and opportunity is 


vided for moisture to find its 
tween the remaining 
remaining after finish-pai 


continuing its destructive act 


that frequently within a yeat 


spection shows large areas « 
steel, atmospherically oxidize 


maintenance costs are the result 


The 
and dehydrating 
smooth natural surface. The 
tion is simple and safe, and tl 
hazard angle being absent, as 
very little dust. At the 
this process is pronounced 


oxy-acetvlene fal 


by many engineering 
fabrication field. It is felt by 
be superior to methods here 
ployed and a number of engi! 
fabricators 


are making us¢ 


] - 
authoriti 


process. Adherence to the recot 


ed procedure is compulsory if 
tory results are to be ¢ xpecti 


a guide, specifications are ay 


present 
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f the process, as well as to those 
sted in entering such in their 
ications. Cost estimating data are 
ible based on tonnage and square 
ge for any particular classifica- 
f structure. As the square foot- 
surface per ton of steel will 
siderably due to the difference 
tructural shape, dimension and 
ht, a uniformly average cost per 
n price for the process application is 
t readily obtainable. 
Flat tips mounted on renewable steel 
hard-faced wearing skids, provide a 
row of close formation small brush- 
like flames which are guided across the 
surface at a forward speed of 10 to 20 
per min., and at a flame impinge- 
ment angle of approximately 45 deg. 
Widths of tips range from 2 to 12 in. 
are used generally on flat sur- 
Round tips having hard-faced 
annular wearing rings are more effi- 


rey 
1 nese 


races. 


cient for cleaning of rivet heads, fit- 
faying surfaces, corners and 
other projections inaccessible to the 
broad flat tips. Rivet heads particularly 
carry a heavy scale. 


tings, 


Differential Expansion 


\s the flames progress along the 
surface, due to the differential expan- 
sion between the scale and the base 
metal, a variable amount of the mill 
scale is loosened and cracked off. This 
scale-lift may, in a measure, be also 
attributed to the conversion of the oc- 
cluded moisture within and beneath 
the scale, to steam, with the resultant 
explosion blowing the scale clear of 
the steel surface. The fully loosened 
scale flies in a shower of small flakes 
and minute particles which rapidly fall 
earthward. There is no dust hazard. A 





Fig. 5—Section of a re- 
conditioned bridge truss 
after paint burning and 
surface - conditioning. 
Fabricated in 1907, this 
structure almost appears 
as good as new. Photo 
(Airco). 


further amount is partially loosened 
to such degree that it is easily broken 
free by the light wire-brushing which 
immediately follows. 

The flames remove surface impuri- 
ties other than oil and grease, which, 
as is customary, are removed (de 
beforehand with mineral 
spirits, benzine or gasoline. Sufficient 
heat is imparted to the steel to raise 
its surface temperature to a point 
above 212 deg. F. (but below 300 deg. 
F.) driving off all moisture. 
ever, the temperature is not raised suf- 
ficiently to create a condition injurious 
to the steel. Sufficient heat remains in 
the steel for an extended period to 
allow for painting before recondensa- 
tion of moisture occurs on the surface 
of the steel. 

The process provides its own regula- 
tion and inspection. The operator self 
regulates his speed, in that if he moves 
too fast he will not lift sufficient scale, 
and if he moves too slowly, the surface 
will be slightly fused but not to an in- 
jurious extent. Therefore, he auto- 
matically accustoms himself to the 


greased ) 


How- 


Fig. 4—How equipment 

is used for burning paint 

off of steel structures. 

Wire brushing will then 

remove loosened rust, 

scale and paint. Photo 
(Airco). 
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proper speed for the removal of the 
maximum amount of the scale that will 
loosen. This amount is dependent upon 
the age of the steel members and to 
what extent they have been exposed to 
atmospheric change. 


Steel, fresh from the rolling mill 
and with little or no weather exposure 
will seldom provide greater than a 10 
to 15% scale-lift, whereas aged steel, 
exposed for several months to atmos- 
pheric change, may provide for a scale- 
lift of 50 to 60%. That scale which 
not lift either with the flame 
or the wire-brushing that follows, is 
passed on inspection as definitely tight 
scale which there is no point in re- 
moving, provided the moisture is driv- 
en therefrom, 


will 


Paint Burning 

Recent experiments with the oxy- 
acetylene flame cleaning and dehydrat- 
ing process for the paint-burning and 
surface-conditioning of old painted 
steel structures have met with encour- 
aging success. Early ineffectual meth- 
ods of surface cleaning, or none what- 
ever in most cases, followed by the 
resulting lift of loose mill scale and 
the eventual loss of paint, have result- 
ed in heavy expenditures on steel 
bridge surface mentenance. We need 
go far to view structures erected 
a few years past on which large areas 
are free of paint and are heavily at- 
mosperically oxidized. 


not 


Spot painting of these areas has not 
solved the problem to full satisfaction. 
\ number ‘of bridge engineers have 
arrived at the conclusion that the only 
satisfactory solution is the removal of 
the old paint either down to the base 
paint coat or, where possible, down to 
the steel, then properly condition the 
base surface and repaint. All loose 
mill scale and rust must be fully re- 
moved, the ‘ thoroughly 


‘open sores” 





cleaned by power wire-brushing and 
carefully repainted. 

Of more recent date is the recogni- 
tion that dehydration of the surface, 
i. e., the driving therefrom of all mois- 
ture, is an essential. If moisture is 
present when repainting occurs, it will 
continue its destructive action so that 
within a year or two, and frequently 
less, inspection will show paint-lift and 
oxidation. 

A superior method of paint-burn- 
ing and surface-conditioning is provid- 
ed by the oxy-acetylene multi-flame 
apparatus. Quick results are obtained 
by using the round tip with multiple 
orifices on rivet-heads and irregular 
surfaces, and the various width flat 
tips for plane surfaces. The flames 
are quickly passed over the scaled, 
rusted and painted surface with a pro- 
gressive reciprocating action. Rust and 
scale are freed and the old paint is 
caused to loosen. 

Sufficient heat is imparted to drive 
off moisture and to remain until paint- 
ed, but not enough to cause any injur- 
ious action to the structure. Power 
wire-brushing immediately follows re- 
moving the loosened rust, scale and 
paint. A warmed, clean, dry surface 
is provided which is beneficial in ob- 
taining a lasting paint job. 

Where seven or eight coats of old 
paint are encountered, several passes 
of the flames with intermittent light 
hand wire-brushing can be employed. 
After the last flame passage power 
wire-brushing generally follows. Con- 
siderable success has been experienced 
using a multi-flamed flexible head tip 
on which the heads can be spread apart 
or bunched together as desired to fit 
the dimension and shape of structure 
being cleaned. Where advisable, scrap- 
ers may be employed between and after 
flame passes. If deterioration has pro- 
gressed to an unusual degree resulting 
in a measure thickness of iron oxide, 
it is advisable to flake off such accumu- 
lation with scrapers beforehand. 


» « 





Don't Miss the Opportunity 
to Attend the 


I. A. A. 
TECHNICAL SESSIONS 


Hotel Schroeder, Milwaukee, Wis. 











Looking at the under- 
side of a welded alu- 
minum sailboat. Fabri- 
cated mostly by resist- 
ance welding. Photo 
(Aluminum Company of 
America). 


Welded Sailboat of Aluminum Alloy 
Weighs Only Half of a Wooden Boat 


* The lively sailboat Pirouette, unique 
for her all aluminum alloy hull, un- 
usual form and simple construction, 
also merits attention because of her 
resistance - welded joints. Designed 
by W. Starling Burgess, the Pirouette 
was built during the past year by the 
Aluminum Co. of America at New 
Kensington, Pa., using intermittent 
seam welds wherever possible. Such 
welds proved to be cheaper than rivets, 
and just as strong, watertight and 
pleasing in appearance. 

A V-bottom centerboard type, the 
Pirouette is 16 ft. over all, with 5 ft. 
2 in. beam, and carries 125 sq. ft. of 
sail in mainsail and jib. Because she 
is built of aluminum she weighs but 
217 lb. without her rig, or only half 
as much as a wooden boat of the same 
size. Her hull and deck plating is but 
1/16 in. thick, her centerboard and 
rudder only 5/32 in. thick. 


Not only is the Pirouette econom- 
ically welded, but she is so designed 
that the proper shape is obtained with- 
out the use of double-curved surfaces 
which are expensive to fabricate from 
metal. Each of the two bottom plates 
is formed from a single sheet, flat at 
the stern and increasing in curvature 
to full rounded sections at the bow. 
The ‘side plates are as if cut from a 
cylinder, the angle they make with 
the water being constant. 

The bottom and side plates were 
joined by seam welding to 5-in. strips 
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of metal known as chines. Sit 


( 


intermittent, not continuous, el 


current was used, the resulting 
is equivalent to a spot-welded 


Before being joined, the bottom pl 


side plates and chines were asset 


ona wooden form with the same s 


that the hull was to have. The 
assembly was tied together by 
of iron straps, and 
screws inserted every 6 in. alot 
chine. 

The hull was then removed 
the form and completely disdsse: 
so that it could be prepared for 
ing. 


Looking at the bow of the “Pirouette” from 
underside. Note details of keel and ‘w° 
chines. Photo (Aluminum Co. of Americé 


Screw holes were cleaned 
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The “Pirouette” is said to be first welded 
aluminum sailboat of her type. She weighs 
only 217 lbs. without her rig. Photo (Alcoa). 


ing surfaces rubbed down with em 
ery cloth, and Alumuilastic compound 
pplied to insure water-tightness. This 


compound is squeezed out by the weld 


ng pressure at each weld and pro- 
vides a flexible seal in the faying sur- 
with the 


faces without interference 


Assembly Sequence 


The bottom plate was first joined to 
the chine. With these two parts held 
place by the 
of welds were made 


screws, two rows 
the outer row 
spaced one spot to an inch, the inner 
row, four. This is done at a faster 
rate than continuous seam welding, in 
which ten overlapping spots to the inch 
would be made. 

The side plate was welded to the 

ine in-similar fashion, and when the 
joint was complete, it was finished with 


i disc grinder for the sake of appear- 
ance. Finally, the screws were re- 
placed by countersunk rivets. 

The two bottom plates were riveted 
to the keel, and the bulkheads to the 
ull, because they could not be reached 
by a seam welder. Torch welding was 
used for welding the corners of flanges, 
he sheets forming the centerboard 
trunk and similar details. 

In addition to the chine, the follow- 
g aluminum-alloy stiffeners were at 
ed by seam welding: (1) four ex 
iled Z sections joined to the bottom 
he boat to stiffen it longitudinally ; 
-) several angles which serve a dual 
se of stiffening the centerboard 

nd supporting floor boards ; (3) 

sheet channels, 2 


in. deep, 
reing the underside of the deck. 
ulding the Pirouette, aluminum 
vere used throughout. 


Their 





light weight is important in handling 


the boat on the water. As constructed. 


the bottom is leakproof, and the bulk- 
heads will remain tight without caulk- 
ing. Because of its strength, aluminum 
need be but one-eighth as thick as 
wood, 

The performance of this unusual 
sailboat is best described by one who 
has Miss Marjorie G. 
Young, who recently stated : 

“To sail a boat of this incredible 


sailed her 









lightness is a joy. While having ample 
stability, she responds to every puff, 
Curiously enough, she performs much 
better in heavy than in light winds. 
When the air is almost still, she bobs 
like a cork and slats the wind out of 


her sails. 


When the breeze comes, she 
instantly. When it really 
blows, with the crew on the weather 
rail, and skipper too, if necessary, she 
is as stiff as a church and ships hardly 
a drop over the lee rail.” 


answers 





Mobile X-Ray Machine Aids 
Welded Production in Shop 


By LAWRENCE D. JENNINGS* 


* ‘| he 


adopted radiographic examination « 


modern fabricating shop | 


las 


; 
welded joints, castings, and metallic 
assemblies as a desirable means otf 
determining the inner structure of im 
portant items to facilitate production 
schedules and aid the design and man 
ufacturing engineer in formulating a 
successful manufacturing procedure. 

X-ray equipment may be of either 
the stationary or mobile type. Sta 
tionary equipment is desirable wher« 
small objects are easily taken to the 
X-ray booth; but recent developments 
and improvements with shock-proof 
X-ray tubes have made mobtie X-ray 
units practical. The mobile unit is ex 


*Manufacturing Engineer. Generator Works Dept., 
Westinghouse Electric & Mig. ¢ I t Pitts 
burgh, Pa 


tremely valuable to the fabricator be- 
cause of the ease by which radiographs 
of massive structures are obtainable 
at various locations in the manufac- 
turing aisle, 

The East Pittsburgh Works of the 
Westinghouse Electric & Mfg. Co. has 
recently installed a 200-kv mobile unit 
to facilitate shop and procedure in- 
spection. The X-ray machine is a self- 
contained unit mounted upon an au- 
tomobile chassis equipped with heavy 
balloon tires to facilitate moving about 
the production aisle. The equipment 
consists of a 400-Ib. shock-proof, oil- 
\-ray tube mounted upon a 
counterbalanced arm with three-di- 


; 
Cf led 


mensional adjustment, two large trans- 
formers, oil-circulating pump, 
tubes, and a lead-lined oper- 
ator’s booth with control panel. 


and 


rectifier 


\n automatic timer, voltage-control 





A 220-kv. industrial mobile x-ray unit used to radiograph welded and cast structures in a 
fabricating shop. Photo (Westinghouse), 
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switches, and the necessary meters are 
conveniently displaved on the control 
panel. Single-phase 220-volt power is 
used and is transformed for tube con- 
sumption to from 60 to 218 kv. in 2- 
kv. increments. Variations in line volt- 
ages can be compensated for to insure 
a constant primary potential. The ma- 
chine is capable of producing radio- 
graphs of ferrous alloys from 3¢ to 
3 in. in thickness with two per cent 
sensitivity. 


Numerous Uses 


This unit has aided in selecting suit- 
able welding electrodes for high qual 
ity weldments, the qualification of 
welding materials, methods and oper- 
ators, and the inspection approval of 
weldments, castings, and forgings. 
When a high quality weldment free of 
porosity is required, it is a long and 
expensive task to machine and phys- 
ically examine a series of weld depos- 
its; but when radiographs are avail 
able, it is quite simple to determine 
the soundness of the weldment. 

Welder qualification is aided and 
often simplified by the use of X-ray. 
Many codes require X-ray examina- 
tion as a portion of each qualification 
test along with physical tests ; but when 
the manufacturer desires to qualify 
his operators, he usually has a good 
knowledge of the capabilities of each 
operator, along with the physical prop- 
erties of the weldment deposited by the 
electrodes used, and then a radiograph 
will display the inner soundness of the 


Radiographing a weld- 
ed structure in a pro- 
duction aisle at East 
Pittsburgh Works of 
Westinghouse. Unit is 
rated at 200-kv. Photo 
(Westinghouse). 


weldment as well as indicate irregu- 
larities of welding procedure and elec- 
trode manipulation. 

The welding fabricator will notice 
a marked increase in weld appearance 
soon after the installation of X-ray 
equipment, because the welding oper- 
ator is awakened to the fact that what 
he thought was a sound weld deposit 
may contain numerous gas or slag in- 
clusions when radiographed. With the 
aid of radiographs, the welding engi- 
neer can point out the objectionable 
faults of a weldment to the operator 
and advance corrective methods. Pro- 
duction is aided by improved quality 
and appearance by radiographic spot 
inspection of welded structures. 

The fabricator frequently has cast 
or welded structures on which a large 
amount of machining must be per- 
formed, and should a defect appear 


Arc welding a steel- 

framed structure for a 

state institution in Ken- 
tucky. 
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during machining, a considera! 


may be experienced. Radiogr 


the castings or critical weldme: 


to machining will determine th: 
geneity of the material and ret 
doubt as to quality of the 
This type of inspection ofte 
unnecessary machining and ai 
duction schedules with the « 
covery of defective material. 
Foundry engineers can pt 
radiographs of new and intrix 


i 


| 
ings, as the radiograph will re 


fective areas without destruct 
spection. The 
knowledge can analyze and cor 


engineer wit 


casting technique. 

Mobile X-ray units ar 
tools to the fabricator. The u 
be moved quickly up the aisk 
structure to determine its hom 
It is a great aid to the « 
ufacturing engineer in est: 
sirable pr cedures. In short, tl 
X-ray unit is an aid to produ 

» « 


Hard-Facing Technique 


(Continued from pada 


These applications illustrat 
few of the thousands of sati 
hard-facing deposits that 
daily using the electric ar 


‘ 


However, while using the elect: 


process for the depositior 


facing materials it should be 


bered that: (1) In depositing 


facing materials by the elect 
process, the lowest welding 
which will give sufficient s) 
operation should be used. 
insure the obtaining f 
hardness with a minimum 
tion imperfections 

Part 5 of this 
fects of multiple-be 
hardness of ove 


appear in the 
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TABLE A—Comparison of Competitive Prices 





s delivered 





perature difference between incom- 


water and outgoing air 


ivery time, weeks. 


r required at 90 deg. F. (g.p.m.) 





Highest Lowest Company 
Bid ® Bid Design 
$4520.00 $1350.00 $548.38 
27 50 35 
3 deg. F. 10 deg. F. 5 deg. F. 
8 6 y 4 


1) Prices cover coolers for both 500-Ib. air and 1000-Ib. air and include 


freight. 


(2) Water required by the company-built cooler is estimated from a test 
made at one-half load, ample allowance being made for reduced efficiency at 


higher load. 





(Continued from page 26) 

stages. It was considered expedient 
however, to provide a means of cooling 
the air before and after the third 
stage of compression, from 500 Ib. to 
1000 Ib. in the small compressor. This 
prior-cooling is principally to improve 
the efficiency of the high-pressure ma- 
chine ; the after-cooling is to minimize 
the danger of explosion in the high- 
pressure line. 


Comparative Quotations 

Various designs of air coolers (or 
heat-exchangers ) were considered for 
this service. Quotations on conven- 
tional after-coolers were taken from 
various manufacturers. Prices, deliv- 
eries and guarantees of performance 
varied over a wide range. Principally 
unsatisfactory delivery 
promises, the company determined to 
design and build its own cooler. Table 
\ presents a tabulation showing a com- 
parison of prices, performances, and 
deliveries, (1) offered by the highest 
bidder with the best performance 
guarantees, (2) offered by the lowest 
bidder with the poorest performance 
and (3) as actually recorded by the 
company, in building and operating its 
own design. The substantial savings 
in time and money indicated in Table 
\ were made possible by are welding. 


hecause of 


Details of construction of the com- 
pany-built cooler are shown in Fig. 2. 
Essentially the cooler consists of two 
concentric spiral coils of steel pipe 
standing vertically in an open steel 

7 


tank he 500-Ib. coil is made of 6 
lengths of 3 in, extra-heavy seamless 
steel pipe welded together and bent 
int piral comprising a total of 128 
tt. ¢ ipe, or 107.3 sq. ft. of cooling 
surf Similarly, the 1000-Ib. coil 
: of 5 lengths of 2 in. extra- 
he 


amless steel pipe welded and 


bent into a spiral having a total cool- 
ing surface of 68.4 sq. ft. These two 
coils were fabricated at a local pipe 
bending shop. The tank itself is made 
of %4-in. steel plate, rolled and welded 
into a 4 ft. diameter cylinder, with a 
'4-in. flat plate welded in for a bottom 
and light angles for flanges bent and 
welded to top and bottom. 

The lower end of each coil is bent 
to hook out radially. When the cooler 
was assembled, the coils were lowered 
into the tank one at a time. The radial 
ends were pushed through holes cut 
in the side of the tank near the bot- 
tom and when the coils were in the 
proper position, these radial ends were 
welded to the tank around the holes. 
Chair or “feet’’ had been tacked to the 
bottom round of each coil for supports. 
Several vertical pieces of light angle 
iron (not shown in Fig. 2) were arc 
welded to the coils to insure their uni- 
form spacing vertically. The upper 
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ends of the coils were bent to hook 
upward. 

As can be seen from Figs. 1 and 2, 
all connections into and out of the coils 
and tank up to the control valves were 
arc welded. The small cylinders 
shown at the outlets of the two coils 
are moisture separators (100% arc 
welded ). 

Costs of these moisture separators 
are not figured in Table A, but cost us, 
fabricated as shown, $15.02 respec- 
tively, as compared with $150.00 and 
$250.00 quoted for comparable manu- 
factured articles. Actual cost of con- 
struction ($548.38) can be broken 


down as follows: 


BOE nhc $ 86.00 
| ae re RY ete 275.00 
2-in. coil aa eee 
Freight se ee Se 1 a 
Labor assembling and arc 

welding CE ee 
Supplies and power.................... 5.22 

Total Gost 2. cucititaeusaee $548.38 


ecause the performance guarantees 
as shown in Table A are in neither 
case directly comparable with the re- 
sults obtained from the company-built 
cooler, we cannot make a dollar-for- 
dollar comparison. Also a direct com- 
parison would ignore the time element 
which in this particular case was the 
vital factor. 

However, if we take a very con- 
servative view of our savings, we may 
add, say $300 to the amount of the 
lowest bid ($1350) to compensate for 
the better operating results by the com- 
pany-built cooler over the lowest bid 


— 
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Fig. 2—Details of the simple arc welded design of company-built air cooler. Note use of two 
concentric spiral coils. 
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received. Thus we will have a com- 
parative figure of $548.38 for the 
company-welded design as against 
$1650 for the lowest bid manufactured 
unit on the compensated basis. This 
means an indicated saving on the unit 
of $1650 less $548.38, or $1101.62. 
This amounts to about 67% saving. 

The application of this open welded 
spiral coil type cooler to innumerable 
other heat exchange problems will be 
found practical and advantageous. In 
addition to savings in time and money, 
we can point out the following fea- 
tures: 


(1) Practically any wear, corrosion or 
injury to the exchanger may be promptly 


Ylew (Pro 


New Electrical Design Places 
Control Inside of Generator 


By IRA B. YATES’ 


* At the 1939 National Metals Exposi- 
tion, Wilson Welder and Metals Co. made 
its first public showing of a new arc weld- 
ing generator which has been christened 
the “Hornet.” The electrical design of 
this machine utilizes several basically new 
features that result in a unique and highly 
efficient welding unit. Table 1 is a sum- 
mary of typical performance data on such 
items as can be measured by standard 
laboratory tests. These data show quan- 
tiatively the qualities that are generally 
recognized as desirable. Of more interest 
to the operator is the method of control 
of current output. 

The use of separate reactance or re- 
sistance units has been eliminated by in- 
corporating the current control in the 
generator itself. In order to accomplish 
this, one pole of the generator (known as 
the control pole) is (1) provided with 
the regular aid gap and in addition it has 
a second or auxiliary air gap, and (2) so 
mounted that it is movable along its axis, 
permitting variations in the air gap, 
which in turn has the effect of increas- 
ing or decreasing the strength of the mag- 
netic flux, with the result that the current 
output is correspondingly increased or 
decreased. In other words, one setting of 
the control pole determines a definite 
welding current. No other adjustment is 
necessary. Movement of the control pole 
is actuated by a handwheel at the top of 
the machine, through a threaded bar— 
a stepless adjustment. A pointer mounted 
in the handwheel indicates the current set- 
ting on a calibrated dial. 

To set this machine for a given elec- 
trode the operator turns the handwheel 
until the pointer indicates the proper cur- 
rent. In doing this he moves the control 


1 Wilson Welder & Metals Co., New York City. 
2? Trade-Mark Reg. U. S. Pat. Off. 


repaired by arc welding on the job with- 
out waiting for shipment of parts. 

(2) Any alteration or major replace- 
ment of parts may be made by arc weld- 
ing with materials readily available in 
any part of the country. 

(3) Pressure drop of all fluids through 
the exchanger is negligible. 

(4) Due to the exchanger being open 
and having ample spacing between parts, 
cleaning and scaling becomes a simple 
problem. 

(5) Inspection of the internal condition 
of the exchanger is merely a matter of 
looking in the top of the tank. 

(6) A wide variety of conditions of 
operation may be met by alteration of de- 
tails of construction. (For example, a 
small amount of baffling, would per- 
haps considerably improve the water effi- 
ciency.) 


pole into position to establish a magnetic 
flux which will hold the current output at 
this desired value. The “single-pole con- 
trol” is therefore not an external control 
or appliance, but an inherent feature of 
the generator itself. The operator has a 
current that is not only predetermined 
and certain, but also uniform throughout 
the melting of the electrode. 

Accuracy demands that exception be 
taken here for abnormal arc length con- 
ditions. The machine setting is assumed 
to regulate current output when the arc 
gap is held within the normal range of 
length for the electrode used. No hand 
can feed the electrode to the work and 
avoid the tiny variations of arc length 
which are caused by irregularities in the 
stream of molten metal across the arc. 
However, there is a small tolerance with- 
in which the expert welder can usually 
hold. 

The less expert operator will wander 
more or less out of the correct arc length 
range, according to his ability; and all 


LOWHIGH 


Fig. 2—Movement of the control pole js 
effected by a handwheel mounted at top 
of the machine. This provides stepless ad 


justment of current. 


operators are subject to the ext 


short circuiting 


at the instant of 


The rapidity with which the cu 
sumes its proper value when th« 


arc length has 


been 


much to do with lessening the 
the operator, and with the soun 
the deposited metal. It is called re 


time, and fast 


with the frequently 


bility. 


It is apparent that a welding gen 
in use is constantly called on to 1 
from changes in arc length. 


recovery is syn 


used term, 


important contributing factors 


citation of the pilot pole (Fig 


result in a continuous flow of magnet 


flux always in 


practically constant regardless of 1 
When a load or short- 


output. 


re-establis 


l 


ir 


the same directior 
arrangement is such that the valu 
magnetic fluxes in this pilot pole 


applied, these fluxes are merely 
from one path to another and as 
length is establis 


the normal arc 
fluxes resume 


their normal 


pal 


much as the flow of a liquid ca 


verted from one channel to 


means of a flow 


When the 


valve 


lengthens or shortens within 
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Fig. 1—Wiring diagram of new “Hornet” arc welding generator. 
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TABLE 1—Electrical Characteristics of Generator 





ime, seconds 60% load 
9 ad 


Ecic t 30% of rating 


Rect 


- > > 


¢ 


ictor at no load 


200 Amp. 300Amp. 400 Amp. 
185 135 .20 
185 .150 .20 
51% 53% 54% 
59% 61% 63% 
57% 62% 63% 
59% 60% 62% 
54% 56% 56% 
30 31 31 
59 65 65 
72 72 72 
77 83 83 
85 87 87 
86 87 87 





that permits metal deposition, this con- 
stant pole excitation and the single-pole 
control feature combine to hold the cur- 
rent at the right value for good penetra- 
tion 

\n interesting by-product of this new 
design is the smooth streamlined appear- 
ance of the machine, which resembles a 
metal capsule, with the control hand- 
wheel at the top as its only protruding 
nart. This is due to the fact that the self- 
ontained control features of the gen- 
erator have done away with the neces- 
sity for external control boxes or devices 
such as resistors, reactors, exciters or 
meters. The operator has fewer items to 
watch or to adjust. 

It is not practicable to evaluate the per- 
formance of a welding machine in terms 
of melting rate, due to the varying char- 
acteristics of electrodes. A more reliable 
index is the effect on total arcing time. 
There is a general agreement that the 
average plant welder spends a maximum 
of 50 to 60% of his time depositing me- 
tal when conditions are most favorable; 
and that 40% deposition time would 
be a very high average figure. The re- 
maining time is consumed in changing 
electrodes, making adjustments and rest- 
ing. The substitution of a single control, 
for various combinations of adjustments 
gets rid of one source of delay; but cer- 
tainly more important is the effect of 
quick recovery in lessening fatigue. 

In this non-technical description of the 
welding circuit it is possible only to indi- 
cate broadly that its basic characteristic 
is the incorporation of all control and of 
all volt-ampere adjustment in the gen- 
erator windings, so that the stabilizing 
of the arc is automatic and smooth. The 


objective of better production is thus 
reached by way of reduction of idle time 
and easy maintenance of proper current 
‘ensity for deposit of sound metal. 

» « 
Parker-Kalon Hardened 
Welding Studs 
® Pa Kalon hardened welding studs 
sav ind labor in the preparation of 
wel bs, by eliminating the tedious 
al 


and-tapping operation required 
wher inary machine screw thread 
used. These unique studs form 


their own threads in the metal when 
driven into a hole of the proper diameter, 
thus producing a precision screw fit that 
has greater holding power than bolts or 
studs screwed into tapped holes. Further- 
more, because they eliminate laborious 
hand tapping, the cost of making welds 
is appreciably lowered. 

To use these welding studs, simply 
drill holes of the recommended diameter 
for each size of stud to a depth of ap- 
proximately the length of the thread 
portion, then drive the stud home with a 
hammer and weld around it so that it be 
comes fused to the metal into it is driven. 
The following hole diameters are recom- 
mended for Parker-Kalon hardened weld- 
ing studs: 


Decimal 


Diameter Equiva- Hole Drill 
of Stud lent Diameter Size 
No. 14 .239” 221” No. 2 
5/16” Rig .281” 9/32” 
3/8” 375" 349” Letter S 


Parker-Kalon studs are made of stock 
in the following sizes: No. 14 x 1% in.; 
5/16 x 1% in.; %x 1% in., and &% x 1% in. 


» « 


“Rego” Multiple Tips 
For Hard-Surfacing 


* A new group of tips, designated as the 
Rego GXH series, is available in four 
different sizes (GXH72, 68, 60 and 56). 
These tips make it possible for any ex- 
perienced operator to produce _hard- 
surfacing jobs free of soft spots and pin 
holes. Every welder who has used these 
tips on field tests approved them because 
of the smooth soft flame operation, speed 
and excellent results obtained. 

Rego multiple tips as manufactured by 
The Bastian-Blessing Co., 242 East On- 
tario St., Chicago, Ill, offer these ad- 
vantages: 

(1) Multiple-hole tip construction per- 
mits high heat output, yet produces a 
soft, brush-like flame that eliminates tur- 
bulence in the weld puddle, thereby pre 
venting detrimental pin-holes in the ap- 
plied hard-surfacing material after it has 
cooled. 

(2) The wide flame by the GXH tips 





Rego GXH multiple tips designed espe- 
cially for hard-surfacing applications. 


makes it easier for the operator to keep 
the weld zone and the rod in a protective 
carbonizing flame envelope, thus elim- 
inating harmful oxidation. 

(3) Individual mixer in each tip as- 
sures correct gas mixing and economical 
operation. 

(4) Low equipment cost because GXH 
tips are designed for use with standard 
Rego GX or SX welding torch handles. 





Super-Duralite-50 goggle. 


Super-Duralite-50 Safety Goggle 


* American Optical Co., Southbridge, 
Mass., announces the No. 303 Super- 
Duralite-50 safety goggle with a non- 
rubber headband. This new goggle has 
not only all the proven advantages of the 
Duralite-50, but combines with them sev- 
eral important features which assure 
added comfort and long life. 

The eyecups are molded from a special 
material that combines light weight for 
comfort with high tensile strength for 
long wear. This material is said not to 
be affected by exposure to water, oil, 
grease, and perspiration. It can be steril- 
ized by any method without harm. Auto- 
matically designed, these eyecups have 
broad bearing surfaces, and are low set to 
provide wide-angle vision. 

The non-rubber headband consists of a 
spring and ball chain covered by a cloth 
sleeving. The chain prevents over exten- 
sion of the spring, yet permits instant ad- 
justment to any desired head size. When 
adjusted it maintains the same tension in- 
definitely but may be readjusted for dif- 
ferent head sizes. 

Lenses regularly supplied are the 6.00 
curve clear Super Armorplate type. The 
caps which hold the lenses in place are 
precision threaded to insure easy removal] 
for replacement of lenses. Metal screens 
provide adequate ventilation. 
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Victor two-stage reduction regulators for 
light-gauge welding. 


For Light Gauge Metal 
Welding and Cutting 


*® The welding of light gauge metals in 
the aeronautical, body and fender and 
sheet metal industries requires a good 
welding outfit. For accurate flame main- 
tenance and control, two-stage reduction 
regulators have been designed for excep- 
tional pressure accuracy and freedom from 
“freezing.” The welding torch should be of 
proper dimensions and weight distribu- 
tion to facilitate ease of operation. Within 
the more limited scope of necessary flame 
sizes, a larger-than-usual nozzle size se- 
lection should be offered. Victor Equip- 
ment Co., 844 Folsom St., San Francisco, 
Calif., now offers such an aeroplane weld- 
ing and cutting unit. 

New, light weight, accurately function- 
ing two-stage reduction oxygen and acet- 
ylene regulators, Models VTS-95 and 
VTS-96 respectively, are claimed to be 
particularly suitable to control these small 
welding torch flames. The new Victor 
Model J-20 welding torch is provided with 
a specially designed needle valve con- 
struction permitting instant flame adjust- 
ment by the operator’s thumb. This 
torch can be furnished with 13 graduated 
nozzle sizes from No. 000 to No. 4. Each 
welding torch nozzle is provided with its 
integral and Victor-patented gas mixing 
device properly controlling gas ratios and 
exit velocities. 

The cutting attachment can be fitted 
on to this welding torch butt instantly 
and offers a cutting range of bar diam- 
eters up to 2% in. 


» « 


Haynes “93” Hard-Facing Rod 


® Haynes “93” hard-facing rod, a new 
alloy welding rod for hard-surfacing 
wearing parts, has been announced by 
Haynes Stellite Co., a unit of Union Car- 
bide and Carbon Corp. It is recommended 
for use where severe abrasion, accom- 
panied by only a moderate amount of 
impact, is encountered. It has proved 
successful on dredge pump impellers, ce- 
ment clinker crusher rolls, slag crusher 
roll teeth, cinder crusher rolls, tamper 
feet for cinder block manufacturing, tube 


bending mandrels, farm implements, and 
other wearing parts. 

The new alloy rod does not possess as 
high wear resistance as Haystellite cast 
tungsten-carbide products or Haynes 
Stellite alloys. It is, on the other hand, 
more wear-resistant but not as tough as 
Hascrome hard-facing alloy. It thus 
enables Haynes Stellite Co. to offer a 
more complete line of hard-facing ma- 
terials ranging from the toughest, most 
impact-resistant, to the hardest, most 
wear-resistant types. 

Haynes “93” alloy rod is of a ferrous 
composition and contains chromium, 
molybdenum, cobalt, and other alloying 
clements to the extent of more than 40%. 
It has a tensile strength of about 43,000 
psi. and a_ hardness, as-deposited by 
oxy-acetvlene welding, of 62 Rockwell C. 
When deposits are heat-treated by heat- 
ing to 1,950 deg. F. and then air-cooling, 
the hardness reaches 66 to 67 Rockwell C. 

\pplication of Haynes “93” alloy rod 
is relatively simple. It can be applied by 
either the oxy-acetylene or the metallic 
are process. It is readily handled with a 
slightly carburizing (excess acetylene) 
flame. When the new rod is applied by 
the metallic are process, reversed polar- 
ity is used, and flux-coated rods are rec- 
ommended. Haynes “93” rod is available 
from Haynes Stellite Co., Kokomo, Ind., 
and from resellers. 


» « 


Prest-O-Lite Soldering Irons 


* Two new soldering irons of the open- 
flame type have been announced by The 
Linde Air Products Co. These soldering 
irons are available as part of the Prest-O- 
Lite line of air-acetylene equipment. A 
constant source of just the right amount 
of heat is provided by the air-acetylene 
flame. This heat is instantly available, 
and once the work is started there are no 
interruptions to reheat the copper, since 
the flame is an integral part of the solder- 
ing iron. In addition, the copper is kept 
at a constant temperature due to the 
stability of the flame. These factors mean 
increased operating speed with resultant 
economy, and unusually uniform results. 

The small soldering iron is particularly 
well suited for automotive, electrical, tele- 
phone switchboard, and radio work, while 
the standard soldering irons are capable 
of handling all but the heaviest operations. 
Roth the small and the standard size are 
furnished with pointed-type coppers, but 
chisel-type coppers for the small iron, and 





(Top) Small and (Bottom) Standard Prest-O- 
Lite soldering irons. 
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chisel- and hatchet-type copper~ for ; 
standard iron are also available. Ip , 
tion, the standard iron can be syp, 
with a needle valve in the handle y 
permits exact regulation of t 
This feature makes the iron p: 
suitable for outdoor work, especial] 
cold weather. 


» « 


New Flint Lighter 


*® The Flint Products Co., 2176 Nostrs 
Ave., Brooklyn, N. Y., has placed ont 
market the Hercules gas lighter, whi 
said to embody some new ideas in lig 
construction. The Hercules lighter, s} 
below, is made of heavy, flat band s 
and is equipped with a high-grade : 
file. It possesses a reversible flint w! 
said to provide substantially longer 








2g HERCULES 


Hercules flint lighter for torches. 








» « 


Ventilated Ear “Mutffs”’ 


* New protection for welder’s ears ist 
subject of Mine Safety Appliances | 
Bulletin No. CF-4, entitled “M.S 
Welders’ Ear Protectors.” This is as 
ple and practical device for preventing 
injury to the ears caused by entry 
flying sparks or hot metal particles. 1 
two ear protectors are made of cl 
woven, non-rusting screen with leat 
binding, and are held comfortabl 
place over the ears by an adjusta 
spring steel headband. The ear prot 
tors are deeply cupped, ample in siz 
avoid cramping the ear, and permit 
plete natural ventilation and hearing 
headband is worn around back ol | 
head, and does not interfere with t 
wearing of goggles, conventional! weld! 
helmets or any head covering, it ts stat 

Bulletin CF-4 will be sent free on 
quest to Mine Safety Appliances | 
Braddock, Thomas and Meade Sts., Pit’ 
burgh, Pa. 

» « 


New Oxweld Blowpipe 
For Light Welding 


*® A new oxy-acetylene welding blowp!) 
for welding light-gauge metal has bee’ 
announced by The Linde Air Prodi 8 
Co., a unit of Carbide and Carbon ‘ 
Although this blowpipe, known as 
weld (Type W-29) welding blowpipe, ¥* 
specially designed for welding in !ig 
production work and in aircraft const! 
tion, its field of usefulness exte 
applications in which metals uy 
thick are to be joined. 

Its light weight (15 oz.), smal! siz 
slender lines make it unusually wel! su! 
to welding in relatively  inaccess 
places, or for production line w 

















rts 











Oxweld Type W-29 welding blowpipe for 
light welding. 


the W-29 are located at the for- 
end of the handle where they may 
ily adjusted by thumb and fore- 
Q eaving the other hand free. The 
Ne! point’ welding flame is concen- 


ted. vet “soft” enough for excellent 
f the welding puddle. 

Strongly constructed, the W-29 offers 

tinued operation with a minimum cost 

maintenance, because of such refine- 


I as “packless” valves and valve 
stems shielded against knocks. It features 
eased flashback greater 
ive capacity than is usually found in 
owpipes of this size, and small size 
screw-type hose connections on the blow- 


resistance, 


ne handle, which allow the use of 3/16- 

ose for full blowpipe capacity. There 
each with a 
ilt-in injector, and each available in 


eight welding heads, 


the one-piece tip and the two-piece 
stvles. Either low-pressure or me- 
pressure acetylene can be used. 


rurther 


information about this new 
lowpipe, which replaces the W-15 weld- 

blowpipe in the Oxweld line, can be 
ybtained from any office of The Linde Air 
‘roducts Co. 


» « 


Heavy-Duty A-C. 
Arc Welders 


* Two new single-transformer heavy- 
duty welding sets, G-R Models 38 and 
15, with ranges of 75 to 425 amp., and 90 
to 600 amp. respectively, have been an- 
nounced by Glenn-Roberts Co., Inc., 1009 
Fruitvale Ave., Oakland, Calif. These 
two models are designed for continuous 
eavy-duty service and feature the G-R 





G-R a-c. transformer type arc welder. 
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infinitely-variable heat control which pro 


vides full-range regulation of output cur- 


rent without altering arc or open-circuit 
voltage. 


This type of control is accomplished 
without breaking or changing electrical 
connections, and regulation over the full 
current range of the welder is controlled 
by an easily-operated handwheel located 
on top of the unit. 

Glass-covered wire, mica insulation and 
a special heat-resistant baking varnish is 
used throughout all coils on the trans 
former. The new units are designed to 
operate with the standard G-R remote 
control equipment, which permits current 
regulation directly from the 
holder. 


electrode 


» « 





Weltronic’s new half-cycle timer permits 
improved welding of stainless steel, brass 
screen, copper lugs, etc. 


Split-Cycle Timing 
For Welding Thin Sections 


*® Ability to control welding time to a 
half cycle of current, on any resistance 
welder, is provided by a new weld timer 
announced by Weltronic Corp., 2832 E 
Grand Blvd., Detroit, Mich. Built as a 
separate unit the timer may be adapted to 
virtually any standard resistance welding 
machine. It is recommended particularly 
for welding thin section stainless steel 


aluminum, brass, screen, copper lugs and 


similar applications where unusually high 
heat and close control of welding time is 
essential 

Known as “Model 90-1” the timer is 
available in 220 to 550 voltages with fre- 
juencies of 25, 50 and 60 cycles. Amp- 
erage range of 150 to 600 is also available. 
Use of “split-cycle” timing heretofore has 
been restricted to complete new welding 
machines having the half-cycle timer fea- 
ture as an integral part of the machine. 
he new unit consists, essentially, of only 
two moving parts (the relays) in addition 
to one electronic and one rectifier tubes; 
all of which are panel mounted and en- 
a hinged-cover case. Bulletin 
describing the new “Model 90-1" timer 
is available on request to the company. 


closed in 


» « 


General Electric Improves 
Multiple-Operator Welding Sets 


*® Redesign of General Electric’s 1500- 
amp. constant-potential arc-welding sets 
for multiple-operator and machine weld- 
ing has resulted in more compact con 
lighter weight, improved ap 
, and greater ease of installation. 
In addition, the improved equipment has 
the control for the motor and generator 
mounted on the base, making for greater 
onvenience for the operator. 

potential motor - generator 
re-welding sets are said to be especially 
supplying the heavy current 
demands of modern automatic welding 
ind the exacting requirements of produc- 
tion hand-welding by a number of oper 
ators. Where a number of operators are 
to be supplied from one set, advantage can 
be taken of the fact that the average 


struction, 


pearance 


Constant 


Suite d tor 


n 


id-welding operation is not continuous. 
Chis diversity factor of welding load al- 
lows the use of a smaller-capacity set in 
supplying a given connected load than 
would be required if each operator were 
supplied by a separate set, and because 
machine supplying a number 
of welding stations can operate at all 
times near its most efficient load point. 
The sets are equipped with standard 
driving motors for operation on direct 
current, or on polyphase alternating cur- 
rent at any commercial voltage. 


a 


one laree 


Syn- 
chronous driving motors may be used to 
obtain plant power-factor improvement. 
This often results in materially reduced 





Two-unit constant - po- 

tential arc welding set. 

D-C. generator rating: 

150 kw., 70/70 volts. 

1500 amp. Driven by 

160 hp. 2200 volt induc- 
tion motor. 
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Cesco No. 220 wide-vision goggle. 


Wide-Vision Goggle 
Offers Many Advantages 


® A full 150 deg. effective range of vision 
is offered in the new, improved No. 220 
wide-vision goggle illustrated herewith, 
one of the latest developments of Chicago 
Eye Shield Co., 2360 Warren Blvd., Chi- 
cago, Ill. This is said to obtain the wid- 
est practical amount of working vision 
through the medium of lens-embodying 
eye-protective devices. Hardened safety 
lenses maximum protection 
against severe impacts. Both lenses are 
easy to renew, by sliding them through 
the outer side of each eye-cup, and in 
serting the replacement. 

One of the important features found in 
the new Cesco 220 wide-vision goggle 
consists of the new one-piece moulded 
cushion pad, which is composed of a very 
pliable material highly resistant to per- 
spiration. 
to conform to varying contours of prac- 
tically every wearer, seating each eye-cup 
comfortably and snugly. Additional ven- 
tilation holes, in the rust-proofed metal 
portion of the eye-cups, increase cool air 
circulation. The nose bridge is adjust- 
able to varying facial widths. 


provide 


These cushion pads are said 


Welding Blowpipe and 
Cutting Attachment 


* A new medium-pressure oxy-acetylene 
blowpipe for welding light-gauge metal, 
and a cutting attachment for cutting iron 
and steel up to 1 in. in thickness, have 
been announced by The Linde Air Prod- 
ucts Co. The blowpipe, known as the 
Pres-O-Weld (Type W-109) welding 
blowpipe, is specially designed for weld- 
ing in light production work and in air- 
craft construction. Its field of usefulness 
includes, however, all applications in 
which metals up to % in. in thickness are 


a ne 





Fig. 1 (Above) Prest-O-Weld (Type W-109) 
welding blowpipe will join metals up to 
% in. thick. 

Fig. 2 (Below) Prest-O-Weld (Type CW-109) 
cutting attachment will cut iron and steel 
up to 1 in. thick. 











to be joined. Field tests have proved it 
equally well adapted for sheet metal weld- 
ing, automobile fender and body work, 
radiator repair, and dental and jewelry 
work. 

Because it is slender, light, and well 
balanced, it can be used over extended 
periods with a minimum tiring effect on 
the operator and is suitable for welding 
in hard-to-reach places. Both valves are 
conveniently located at the forward end 
of the handle, where they can readily be 
adjusted by thumb and forefinger of the 
hand holding the blowpipe. “A” size, 
screw-type hose connections facilitate 
connecting and disconnecting the blow- 
pipe. There are eight sizes of welding 
heads for the W-109 blowpipe, each with 
an individual mixer. These individual mix- 
ers make the heads less sensitive to press- 
ure fluctuation, extending their range so 
that fewer heads are required. 

The Prest-O-Weld (Type CW-109) 
cutting attachment, for the cutting of 
sheet metal and light plate up to 1 in. 
thick, attaches directly to the W-109 
blowpipe handle in place of the welding 
head. The combination of the W-109 and 
CW-109 ferms a useful, well-balanced 
unit. The attachment features an im- 
proved cutting valve with rubber-seated 
stem, and a cutting valve lever that can 
be turned back 90 deg. to permit ready 
access to the cutting yalve assembly, and 
for easy connection to and disconnection 
from the blowpipe handle. Two cutting 
nozzles are supplied, the No. 0 which will 
cut iron and steel up to % in. thick and 
the No. 1 which will cut up to 1 in. 

» « 


“Mine Safety” Faceshields 


* Intended for use on jobs where goggles 
are not absolutely required, yet protec- 
tion to the face desirable, the new M.S.A. 
faceshields are said to afford comfortable 
protection against hot sparks, flying grit 
and dust, etc., and are available in three 
models: without sparkshield, with semi- 
sparkshield, and with full sparkshield. 
Pre-formed headgear, which conforms 
to the natural contours of the back of the 
wearer's head, as distinguished from or- 
dinary oval “hat-band” construction, is a 
feature manufacturer. 
Other features are the headgear’s center- 
top strap, which supports the light weight 
of the shield without pressure on sides of 
head, the three-way, full headgear adjust- 
ment, finger control of friction adjustment 
permitting easy visor movement, and the 
aluminum binding of visor edge. The 
visor, which may be pushed upward and 
back on top of the head at will, is made 
of plastic in 4 in., 6 in. and 8 in. sizes, in 
green as well as clear. Easy and inex- 
pensive replacement of all unit parts is 
stressed. The headgear is constructed of 
high-quality moisture-resistant fibre, and 
sweatbands are of genuine leather. 
Complete details regarding the line are 
contained in Bulletin No. CE-11, a copy 
of which may be obtained free by writing 
to Mine Safety Appliances Co., Braddock, 
Thomas and Meade Streets, Pittsburgh, 


Pa. 


stressed by the 
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How the G-E fillet weld gage is used. 


G-E Gage Speeds Accurate 
Checking of Fillet Welds 


* A new low-priced fillet-weld gag 
been developed by General Electric | 
to meet the need of welding inspect 
and operators for a fast, accurate mé 
of checking the size of fillet welds on j 
which have to meet rigid specificatior 
The new device, which slides readily int 
a shirt or trouser pocket, is of extret 
simple construction, consisting of t 
stainless-steel stampings held together 
a bolt and a knurled thumb-nut. Eit 
convex, concave or standard fillets car 
checked, merely by fitting the edge oft 
gage flush against the work so that | 
indicating portion of the gage 

the weld bead. The gage can be use 
fillets of the following sizes: 5/16 in 
in., 4 in., 7/16 in., % in., and & in 
sizes are clearly marked in blac 
guge. 


rests 





» « 
Lincoln Has New 5 
Stainless Steel Electrode 3 
any hae Eaarrge ae | = : . 4 Mo 
as ote rele es oO cer V é 
FJ Ber 


Lincoln Electric Co., Cleveland, O ae 
“Stainweld D” is intended to be used * | 


arc welding stainless steel of the 25 


te 
. 4 . " T tay \ 
chromium, 20% nickel type, such as 1 
. ° ° \f 
and Steel Institute No. 310. “Stainy B Alo 
D” can also be used for welding vat! s Ns 
stainless steels to mild steel and for w oe Up | 
ing of steels which are air hardening e a 
. of . > as nd 
cannot be heat treated after welding, s om ond 
as armor plate and similar steels om DY. 


In welding with “Stainweld D’ 
erator should hold are length as s! 
possible without choking or sticking 
general, preparation of the work and i. 
ing procedure is similar to that ust 
mild steel welding. 
ed should be free 


Surfaces to | 
front all foreigt 


terial. Slag should be thoroughly 


S 
Thin sheets should be clamped 4 
a copper backing to maintain all § 
reduce buckling and _ prevent 
through. 

Electrode polarity should be sit _ 


For best results use only enoug! 


to obtain a free-flowing arc an 
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base metal. Following table 
sed as a guide. For vertical and 


use 5/32 in. electrode, or small- 
irrents on lower side of ranges 


Electrode Size. Amperes. 
3/32 in. 30— 70 

~ Kin 45— 95 

5/32 in. . 80-135 

3/16 in. 100-165 
Moin 140-225 


“Stainweld D” comes packed in 25 Ib. 
containers and is 11% in. length in all 
sizes listed above. 


» « 


Temperature Indication by 
Means of Fusible Pellets 


* Tempils represent a new technique in 
temperature control. These pellets have 
a sharp and rapid melting action at the 
stated temperature. Thus, Tempil 200 
melts at 200 deg. F. Tempil 300 melts at 
300 deg. F., etc. Tempils are said to be 
accurate within 3% of the temperature 
which they are intended to indicate. 

Each pellet is stamped with the tem- 
perature at which it melts. They liquefy 
sharply at the stated temperature. In 
addition, each range of Tempils is made 
in a distinguishing color for easy identi- 
fication. In application Tempils are mere- 
ly placed upon or against the heated ob- 
ject. These fusible pellets are available 
from Tempil Corp., 132 West 22nd St., 
New York City. 

fempils are available in hundred-de- 
gree ranges of 200, 300, 400 deg. F., etc 
ind on request may also be had in 50 
deg. F. intervals. They have been em- 
ployed for the past two years for con- 
trolling pre-heating temperatures in hun- 
dreds of welding operations; for indicat- 
ing temperatures in hot operations; and 
tor checking thermo-couples. 


» « 


Model J-12 Steelweld 
Bending Press 


* The Steelweld Machinery Division of 
Che Cleveland Crane & Engineering Co., 
Wickliffe, Ohio, announce the addition of 
Model J-12 to their line of Steelweld bend- 
ing presses. This press will handle plate 
up to 12 ft. by. 5/16 in. between housings 
and up to 14 ft. over total length of bed 
and ram. Longer plate can be handled 
by extending bed and ram either on one 
or both ends. The press illustrated has 
i double end extension. 

Like the other Steelweld presses the 
I-12 has a one-piece all-welded frame 
which will remain rigid for the life of the 
machine. The ram is operated by two 
ecentrics, one on each side of the ma- 
chine. Each eccentric is provided with 


ree extra large main bearings and an 
fccentrig bearing. The bearings are auto- 
atically lubricated by two oiling units 
ounted on either end of the machine. 
\ll gears are protected with metal cov- 
“ts and shafts are located at rear of ma- 
ne y from possible damage of crane 
Oks | bent-up plates. The machine 











Model J-12 Steelweld bending press. 


is streamlined in appearance. The press 
may be used for bending, forming, blank 
ing, drawing, rubber-forming and mul- 
tiple-punching operations. Several oper- 
ations may be handled by passing the 
work successively through various dies 
set in position along the length of the 
machine. 

Approximate overall dimensions 
Length, 15 ft. 6 in.; depth, 7 ft. 4 in.; 
heighth, 11 ft. The usual deep 18 in 
throat, which is standard for Steelwelds, 
is provided. 

» « 


Portable Electric Hammer 

* The Thor-Nado, an electric hammer 
featuring a new “sling-shot drive,” is the 
latest product of the Independent Pneu- 
matic Tool Co., 600 W. Jackson Blvd., 
Chicago, Ill. Although it measures only 
13% in. long and weighs but 14 Ibs., this 
powerful hammer is adapted to a wide 
variety of heavy duty applications, includ- 
ing star drilling, channeling, chipping, 
cleaning, s¢aling, cutting, gouging, bead- 
ing, caulking, and seaming. 

The outstanding feature of the new 
Thor-Nado is the patented “sling-shot 
drive,” a method of driving the piston in 
a hammer action by means of a shock- 
proof rubber connection. This sling-shot 
drive whips the piston back and forth at 
a speed of 1,600 blows per minute, acting 
as both power accumulator and shock-ab 
sorber. There is no metal connection be 
tween the piston and the gear train and 
motor. The blow of the piston is not felt 
by the operator nor is it transmitted to 
the gear or motor. 


soatl Bc Ons 


et 





Thor-Nado portable electric hammer. 


The specially designed, over-capacity, 
universal type motor is housed at right 
angles to the piston barrel and transmits 
power through heavy-duty helical cut 
gears. Armature and commutator are 
both hand-wound. Ball bearings are 
sealed against dirt and dust. 

Circular No. E-32, available from the 
manufacturer, contains additional infor- 
mation. 


» « 


Castolin—A New Low- 
Temperature Brazing Alloy 


* A new brazing alloy, Castolin, has re- 
cently been introduced on the American 
market by Societe Des Soudures, Casto- 
lin, S. A. Lausanne (Switzerland). This 
brazing material is available in a variety 
of alloys and fluxes for oxy-acetylene ap- 
plications. With these alloys, brazing can 
be performed at unusually low tempera- 
tures. Castolin alloys are in rod form and 
Castolin fluxes are in powder or paste 
ferm. Due to the low temperature at 
which brazing can be accomplished with 
these alloys, overheating and warping is 
avoided. It is claimed that certain jobs 
which are very difficult to accomplish by 
welding can be handled satisfactorily and 
without difficulty by the use of these braz- 
ing alloys. 

Time and money is saved, according to 
the manufacturer, because it is unneces- 
sary to pre-heat parts for a long period of 
time. Castolin alloys for brazing steel, 
aluminum, brass and bronze, are available 
as follows: 

(1) Castolin 190 for welding of alum- 
inum and its alloys, even in the form of 
very thin sheets. Castolin 190 flows at 
930 dec. F. and has great tensile strength 
(35,000 Ibs./sq. in.) and durability. A 
welding alloy particularly for the aviation 
and automobile industries. 

(2) Castolin 185, also called Bronzo- 
chrome, for building up on steel, cast-iron, 
copper, brass, bronze, etc. This alloy flows 
poreless at 750 deg. F. Hardness is 230 
Brinell, and it can easily be machined. 

(3) No. 14 for cast-iron which brazes 
at 900 deg. F. Tensile strength is claimed 
to be 47,000 to 51,000 Ibs./sq. in. 

(4) No. 15 for cast-iron brazes at 360 
deg. F. Resistant to pressure of 8 atmos- 
pheres. 

(5) No. 15 for steel brazes at 1470 deg. 
F. Tensile strength 115,000 Ibs./sq. in. 
Particularly recommended for thin gauge 
steel 

(6) No. 18 for copper, brass, extruded 
bronze, brazes at 1,600 deg. F. and is pore- 
less. Tensile strength is 65,000 Ibs./sq. in. 
(7) No. 210 for cast aluminum, brazes 
at 950 deg. F. Tensile strength 23,000 
Ibs./sq. in. 

(8) No. 195 for die castings (white 
metal) brazes at 750 deg. F. Reported to 
have high tensile strength. 

\ll of the above Castolin alloys and 
others are described in Pamphlet C-40 
issued by Park Sales Co., 3 Park Place, 
New York City. 
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car) and 864 total welding man-hours 
per day (for 15 completed cars). Pro- 
duction of welded box cars has been 
as high as 16 complete cars per day. 
Modern straight-line production meth- 
ods using welding can compete in speed 
and cost with riveted construction and 
turn out a product with a definitely 
higher strength-to-weight ratio and 
with better 
joints. 


corrosion resistance at 


Other Equipment Builders 


Mt. Vernon Car Co. has furnished 
2,000 all-welded low-alloy steel under- 
frames for Union Pacific box cars and 
have 2,000 more under construction. 
also furnished 2,000 
underframes in 1937. American Car 
& Foundry Co. has built several suc- 


Ryan Car Co. 


cessful lightweight passenger cars and 


their methods of welding are similar to 
the “Milwaukee methods. 
Also, they have developed a light- 


Road’s”’ 


weight refrigerator car, 

Pullman-Standard Car & Mfg. Co. 
is a leader in the passenger car field 
and their streamlined cars are becom- 
ing more and more familiar to the pub- 
lic. The “Broadway Limited” ( Penn- 
sylvania R. R.) and the “Twentieth 
Century Limited” (New York Central 
kK. R.) were the first low-alloy steel 
trains to be operated in the eastern 
states. These cars were built in the 
Pullman-Standard shops in Chicago. 
In the side sheathing assembly, 26 
gauge sheets were corrugated to a 4- 
in. rectangular depth and then spot 
welded to the back sides of the side 
sheets in the spaces between the posts 
and horizontal members. Those cor- 
rugated sheets hold the 14-gauge side 
sheets flat and prevent any bulging of 
the panels due to the spot welding heat. 
The side sheets, as thus fabricated, 
present a smoother surface to the eye. 
The complete side sheathing is then 
placed in a flat, copper-plated vertical 
welding jig and the welded side frame 
structure clamped against the sheath- 
ing. Electrodes are applied from the 
inside of the car, through the posts 
and braces, thus showing very little 
evidence of spot welding. 

From the foregoing, it is apparent 
that the welding processes for assem- 
bly of railroad cars have passed the 
experimental stage and are rapidly be- 
ing accepted as a standardized method 
of construction. Also that properly 
made low-alloy steel welds and forms 

(Continued on page 48) 


We have listed below brief reviews of new technical litera- 

ture prepared by welding equipment manufacturers. Any 

literature you may desire will be sent to you free of charge. 

Merely check or mark serial number of paragraph on order 

blank at bottom of page. Students are requested to write 
direct to advertisers for literature. 


Reducing KVA. Demand 

(173) General Electric has issued a fold- 
er (GEA-3337) announcing a new series- 
capacitor equipment for reducing the kva. 
demand of resistance welding machines. 
By means of these condensers, line power- 
factor can be restored to unity on resist- 
ance welding circuits. 


Manganese-Nickel Steel 

(174) Application of Manganal man- 
ganese-nickel steel, hot rolled plates, ap- 
plicator bars and wedge bars, are briefly 
described in a folder issued by Stulz- 


Sickles Co. 


Castolin Brazing Rods 

(175) A four-page folder is available 
describing the Castolin brazing rods and 
fluxes for low-temperature brazing of 
metals. These alloys are manufactured 
in Switzerland, but are available in the 
United States through Park Sales Co., 
who are in charge of distribution in the 
United States 


Hard-Facing Rods 


(176) Dymonhard Corp. of America has 
just issued a 16-page bulletin describing 
the complete line of Dymonhard rods for 
hard-facing applications. The bulletin 
analyzes types of abrasive wear and then 
suggests suitable Dymonhard facings with 
complete procedure data, including pre- 
heating and cooling. 


Tite-Kote Welding Electrodes 

(177) Stulz-Sickles Co. have issued a 
circular describing their special Tite-Kote 
a-c. and d-c. welding electrodes for the 
repair of 11 to 13%% manganese-nickel 
steel. 


Welding Electrode Specifications 
(178) The McKay Co. has issued 
page booklet covering their shiel] 
welding electrodes and containing the |; 
est (1939) joint tentative specifications { 
iron and 
These new specifications were 


by A.W.S. and A.S.T.M. committe 


Weld-O-Trol Power Switch 

(179) Westinghouse has issued a fou 
page bulletin describing the constructi 
and operating features of its Weld- 
Trol Power Switch for controlling resist 
ance welders. In this type of switch, tl 
are no moving parts. 
trolled within a vac 


steel arc welding els 


Che current 


uum tube 


Victor Cutting Torch 

(180) Victor Equipment Co. | 
flame-cutting bulletin available wl 
sents the salient features of Victor har 
and machine cutting torches. The 
is in the form of a broadside of |} 
dimensions and is well illustrated in 
“Ten Sound Reasons Why” art 
the folder in support of Victor’s cl 
sturdy construction and flexibility 


Hobart 40-Volt Arc Welders 

(181) Hobart Bros. Co. has an illust 
ed four-page folder containing detail 
its 30-day free trial offer on the 
bart Multi-Range Arc Welder. 
ufacturer claims that this new welde 
save 30 to 50% on welding costs 
folder also directs attention to ot! 
bart trade literature, including 
Profits in Job Welding,” “Rules to 
tow If You Have the Build-Your- 
Urge” and “The Hobart Multi-] 
Welder.” 
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Thanks to Anaconda 997 
Low Fuming Welding Rod 


HEN the Hebeler Welding Company of | compressed air and other preparation required 
Buffalo, New York, were called in on 35 hours; welding, 11 hours. The result was 
this emergency job, they took one look at the —_a strong sound weld and a happy production 
fractured 4!2-ton punch press; promptly recom- manager, for the downtime loss was only a 
mended repair welding with Anaconda 997 _ fraction of what he expected. 
Low Fuming Rod...a high strength, tough Next time you're faced with a similar emer- 
weld metal with low fuming characteristics. gency, bear this story in mind. Anaconda Rods 
The job consumed 160 pounds of filler rod are produced in an extensive line of alloys 
and 1,600 feet of both oxygen and acetylene. for all kinds of welding. You can obtain 
Chipping, preheating with natural gas and them from your jobber. 


40119 


THE AMERICAN BRASS COMPANY, General Offices: Waterbury, Connecticut 


InCanada: Anaconda 


eee eeer eee eee eee e eee eee eee: 


American Brass Ltd:, New Toronto, Ont. + Subsidiary of Anaconda Copper Mi 
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as readily as plain carbon steel and 
from the standpoint of the car build- 


ers is as dependable and uniform as 
ordinary structural grades. 

The only present bar to universal 
adoption of low-alloy steel welded car 
construction is the still rather open 
question as to the length of service to 
be obtained from the thinner sections 
We 
realize that a railroad buys its cars 
with a life expectancy of 25 years for 
underframes and 10 to 16 years for 


before corrosion causes failure. 


coal car and open top car bodies, and 
that most of them have held off on 
committing themselves, to the extent 
necessary in volume purchases of cars, 
until test cars have accumulated more 
But, with several coal cars 
and parts of cars entering their fifth 
year in regular, or in some cases spe- 
cially drastic service, the results on 
which to date have been very good, we 
can expect from now on to see more 
and more freight cars of welded low- 
alloy, high-tensile, rust-resistant steels 
going into railroad service. 


service. 





12th Annual Welding Conference, 
Iowa State College 
D. C. Faber, Director of Engineering Ex- 
tension Service at Iowa State College, 
Ames, Iowa, announces that the 12th An- 
nual Welding Conference will be held at 
Ames, during March 20-22, 1940. Follow- 
ing is a digest of the tentative program: 


WEDNESDAY, MARCH 20 
8:00 a. m. 
Hall. 
9:00 a. m.—Exhibits and Demonstrations, 
Exhibit Hall. 
1:00 p. m.—Room 207, Engineering Hall. 
Chairman, R. H. Holbrook, Iowa State 
College. 
Recent Developments in Welding—M. 
S. Hendricks, The Welding Engi- 


- Registration, Engineering 


neer. 
Cost Reduction and Efficient Use of 
Materials, illustrated by celluloid 


models and use of polarized light— 
E. W. P. Smith, Lincoln Electric Co. 

Flame-Descaling, Cleaning and Dehy- 
drating—W. J. Carle, Air Reduction 
Sales Co. 

Aluminum Fabricating Processes, Mo- 
tion pictures by U. S. Bureau of 
Mines. 


4:00 p. m.—Demonstrations, Exhibit Hall. 


THURSDAY, MARCH 21 


9:00 a. m.—Demonstrations, Exhibit Hall. 

1:00 p. m.—Room 207, Engineering Hall. 

Chairman, L.O.Schneiderwind, Omaha 
Welding Co. 

Welding Specialties and the Job Shop— 
J. C. Menzies, C. E. Phillips & Co. 

Boiler Welding—C. W. Zimmer, Hart- 
ford Steam Boiler, Inspection & In- 
surance Co. 

Practical Discussion of Oxy-Acetylene 
Welding and Cutting—C. W. Ferris, 
The Linde Air Products Co. 

Fitting Farm Machines with Rubber 
Tires—D. K. Struthers, Agr. Engr. 
Dept., I.S.C. 

Welders Round Table—Oxy-acetylene 
Welding. Discussion Leader—L. C. 
Monroe. 

4:00 p. m.—Demonstrations, Exhibit Hall. 
6:30 p. m.—Welders Banquet—Direction 
of W. L. Allan. 
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FRIDAY, MARCH 22 
9:00 a. m.—Room 207, Engineering Hall. 

Chairman, W. L. Immer, General Elec- 
tric Co. 

Use of Liquiefied Petroleum Gases in 
Flame-Cutting—H.A. Goodwin, Bas- 
tian Blessing Co. 

Control of Distortion from Welding— 
W. R. Bernardi, Westinghouse Elec- 
tric & Mfg. Co. 

Resistance Welding and Controls—R. 
W. Breckenridge, Mech. Engr. Dept., 
. & €. 

Late Developments of the Metallizing 

L. E. Kunkler, Metallizing 
Co. of America. 

Welders Round Table—Arc Welding. 

Discussion Leader—L. C. Monroe. 
1:00 p. m.—Demonstrations, Exhibit Hall. 
«x » 


Booklet on $200,000 Industrial Progress 
Award Program 

“$200,000 Industrial Progress Award Pro- 
gram” is the title of a 48-page bulletin 
just published by The James F .Lincoln 
Arc Welding Foundation, Cleveland, O. 
Official document of the 2%4-year Indus- 
trial Progress Program, announced re- 
cently by the Foundation, the booklet is 
the culmination of more than a year of 
planning and development, by trustees 
and officers of the Foundation. It is felt 
by those who have examined advance cop- 
ies of the booklet that the terms and con- 
ditions of award, as set forth therein, will 
stimulate study which will create sub- 
stantial benefits. The benefits established 
in the booklet as a measure of progress 
include: reduction or elimination of haz- 
ards to safety and health through an in- 
crease in strength and durability of prod- 
ucts and structures, greater availability of 
such advances through lower prices, as 
well as industrial benefits. 

To encourage study of such fields and 
to secure greater benefits through indus- 
trial progress, The James F. Lincoln Arc 
Welding Foundation is sponsoring the 
Industrial Progress Award Program, of- 
fering 458 awards totaling $200,000. 

Requests for the booklet should be ad- 
dressed: Secretary, The James F. Lincoln 
Arc Welding Foundation, Cleveland, O. 


Process- 


ANNUAL I.A.A. MEETING 


(Continued from page 2 


“Flame-Cleaning, Dehydrating 
scaling”—J.G. McGrath, Air | 
Sales Co., New York City. 

“Oxy-Acetylene Gouging—A Flame.M,. 
chining Process—R. F. Flood, se; 
engineer, Linde Air Products 
cago. 


und De. 


“Heavy Cutting and Applications of Oyy. 
gen Lance.” 


(Speaker to be announce: 


Technical Session B—Pere Margyer 
Room, Schroeder Hotel, 2:00 P.\ 
Subject—“Speeding Fabrication and Pr. 

duction.” 

Chairman—R. W. Sternke, shop 
Lakeside Steel & Bridge Co. 

Vice-Chairman—C. T. Price, vice-pr, 
dent, Compressed Industrial Gas 
Inc., Chicago. 

“Welding and Brazing of Light Gaug 
Metal”—R. J. Rodgers, works ma 
ager, and Walter R. Campbell, sy); 
Electrolux Division, Servel, In 
ansville, Ind. 

“Design and Construction of Jigs ani 
Fixtures for Oxy-Acetylene Welding 
by John Haydock, managing edit 
“American Machinist,” New York ( 

“Welding for Enameling”—J. C. Lewis 
president, Associated Engineers 
Fort Wayne, Ind. 

“Automatic Bronze-Welding,” }y 
land Hawley, foreman, welding 
Oilgear Co., Milwaukee, Wis 


Row 





Non-Ferrous Welding Clinic—VWV eldin: 
engineers of The International Nickel Co 
The Aluminum Co. of America, Th 
American Brass Co. and Handy & Ha: 
man, will hold a welding clinic in H 
ton, Texas, on March 22-23. Latest 
velopments in welding technique as 
plied to nickel and nickel alloys, | 
copper, and aluminum and aluminuw 
loys will be demonstrated. All we 
methods, including gas and electri 
be included. Particular reference wi 
made to welding problems as they aff 
the petroleum and other leading in 
tries of Texas. The clinic will be he 
the Metal Goods Corp. warehous¢ 
Drennan St., in Houston. 


» « 


E. W. P. Smith Talks on Stress Distritv 
tion—A group of 145 engineers 
tives and men interested in welding 
an oppornunity to hear E. W. P. Smit 
present an interesting, and not to¢ 
nical discussion of the subject or = tre 
Distribution” by means of rubber 1 
and celluloid models (using 

light). This meeting was held at th 
cago Bridge & Iron Co., 1305 \ 
St., Chicago, 7:30 p.m. on Mart 

his talk, “Ed” Smith, who is consw! 
engineer for the Lincoln Electr 
Cleveland, Ohio, emphasized the ve! 
portant fact that calculations avi 
stress in welded joints do not 


cases, the correct value of st 
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wis 


The 
Har- 


tribu: 


Smith 


it can be shown by means 
ple elastic models that there 
tion of stress wherever there 
hange of section. In other 
never there is a notch effect, 


rapa nd to be a high stress concen 
trati ! ordingly, in welded design, it 
is alwa od practice to provide smooth 
cont nd avoid sharp angles wherever 


poss! 
» « 


The Balbach Co. Welding Conference— 


In spite of extremely cold weather, The 
Balbach Co., 1201 California St., Omaha, 
Neb.. reports that a total of 350 welding- 

ded men attended their recent welding 


These conferences are con- 
ducted for the purpose of giving Balbach 
customers as much information 
evarding the newer developments 
In additicn to welding dem- 
onstrations, Balbach customers were 
shown demonstrations of: dehydrating 
and descaling, oxy-propane flame-cutting, 
ceseaming of steel billets, and rivet wash- 
ing (using a hand torch), Stooditing of 
plow shares and farm implements. The 
details of the conference were arranged 
by George A. Thrapp, sales manager of 
the Balbac 


as pos- 
sit le re 


: 1 
ot welding 


h Lo. 


« » 


Five-Day Intensive Course Offered in 
Welding Engineering 

Through the joint efforts of The Lincoln 

Electric Co., Cleveland, Ohio, and the 

John Huntington Polytechnic Institute, 

3133 Euclid Ave., Cleveland, Ohio, a series 


Bo! special 5-day courses in the engineering 


Tundal 
ranged. Starting 


« 


menachinery 


nentals of arc welding has been ar- 
dates of each 5- day series 


Bis given at the end of the outline published 


herewith. The course is designed for sup- 
crvisors, engineers, designers, superin 
tendents, managers and executives con 


‘erned with or interested in welding. 

Its purpose is to create a desire to de 
sign or to redesign, from castings, or riv- 
eted construction, and to use welding to 
reduce costs. It outlines general principles 
t welding design and fabrication. These 
rinciples combined with the knowledge 
of the trained engineer 
how how to design and fabricate welded 
and structures. 


MONDAY 
(Talk) The tools of w elding, 
ding generators. The Arc 
requirements 
erators volt 


ere curves 


and experience 


charac- 
welding gen- 
curves—varying 
constant energy curves 


ampere 


ntrols—direct current—alternating 


Shop)—Demonstration and 
€ of generator controls. 
1 at least 6 in. long 


Lay uniform 


(Lecture)—The tools of weld- 
ing, Weld metal. The shielded arc 


etal and welded joints com 


) Cast iron—value and use in 
TUESDAY 
U0 a lalk)—The tools of welding, 


of metals. 
heation - 


Their characteris 
- steel — cast-iron 
iron—malleable iron 
im—stainless steel. 





Where NPP 


FARANLE courte 





[rage with SU-FOS and EASY-FLD 


You can save time, reduce costs, improve work appear- 
ance with these two fast flowing low temperature braz- 


ing alloys. 


The Easy-Flo joints in the part shown—taken right from 
the production line—are typical examples. Sil-Fos and 
Easy-Flo make neat, smooth joints like this because they 
are extremely fluid and penetrate with surprising speed 
into the joint, little or none staying outside to mar ap- 


pearance. 


This complete penetration, plus the diffusion of these 
alloys into metals, makes strong joints and practically 





“Use SIL-FOS for re- 


liable joints between cop- 
per, brass and bronze. It 
does a fine job at 1300 
Deg. F. 


*“Use EASY-FLO on 


iron, steel, stainless steel 
and other ferrous and non- 
ferrous metals and alloys. 
Be sure to try it on dissimi- 
lar metals. 1175 Deg. F. is 
all the heat you need. 


Use HANDY FLUX 


with Sil-Fos and Easy-Flo 
ALWAYS for best results. 
Nothing else removes ox- 
ides so effectively at 1100 
Deg. F. 





cf ypper 











eliminates rejects. The silver 
content of these alloys gives 
the ductility you need to resist 
vibration and shock. 


You save labor, gases and mate- 
rials with Sil-Fos and Easy-Flo. 
These economies, added to big 
savings in finishing, make it 
profitable to braze with Sil-Fos 
and Easy-Flo—and particular- 
ly so where appearance counts. 
Try *Sil-Fos or *Easy-Flo on 


one job. Write us for full details. 


HANDY+» HARMAN 


82 Fulton St., 


a ae Ool gd aan, oe a 
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THE ORIGINAL GAS LIGHTER FOR 





FACTORY AND INDUSTRIAL USE 





SPECIFY the 





constru 
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lighting we 


time. Use 
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Name 
Firm Addr 













56 SANDERSON AVENUE 





hot ignition sparks on the 


ting torches, gas furnaces, 
gasoline torches and_ all 
kinds of gasoline burners 
New renewal box saves 


THE LIGHTER 
THAT NEVER FAILS 


Gentlemen: Please send me complete information on The 
Safety Gas Lighter and renewals 


IMPROVED 


SAFETY GAS LIGHTER 


ROUND DEEP CUT file Lo 


ction produces 


ke Ideal for 
Iding and cut- 


coupon for de 


ess 


-———e ew ewww eww ew ewe ew ew ew ew ew ew we ew we et 


~ LYNN, MASS. 




















1:00 p. m. (Shop)—Demonstration weld- 
ing of different metals. 

8:00 p. m. (Lecture)—Design Methods: 
Cast-iron to steel—simple method of 








designing from cast-iron to steel—most 
economical sections—reductions of cost 






improved service—reducticn of in- 
ventory. 
WEDNESDAY 
10:30 a. m. (Talk)—Design Methods: In- 
spection of welds—qualification of oper- 
ators—method of inspecting welds 
easy, low cost method of qualifying 








operators. 






1:00 p. m. (Shop) Demonstration of 
weld inspection method, and qualifica- 
tion of operators. 






Dates—Courses will start in Cleveland, 
Ohio, on following Mondays: March 
25, 1940; April 22, 1940; May 27, 1940. 


Personals 


John K. Hodnette, transformer engineer 
oi Westinghouse Electric & Mfg. Co., has 
been honored by his election as a “Mod- 
ern Pioneer of the American Frontier of 
Industry,” for his outstanding work on 
development of the completely self-pro- 
tected transformer. This award was given 





Mr. Hodnette 


versary of the 


beginning his work on distribut 


formers in 192¢ 








by the Nation: 
tion of Manufacturers and is 
program of honoring importa 
ments in celebration of the 


founding of t 
States Patent System. Coming 
inghouse in 1923, he worked 

test department and as an engi 
materials and process departn 


) 


» « 


Lens Authority Honored—!; 


o: his numerous contributions ji e f 
of optical science, Dr. E. D. Tillye r,A 
ican Optical Co. research scient 

lens authority, received an awa: 
from the National Association of Many. 


facturers desig 


dustry.” The < 


nating him 


award was press 


meeting of industrialists 
held in Hotel Copley-Plaza 


Mass. A total 
issued to Dr. T 


Lamme Medal Awarded to Norman W 


Storer—The 1! 


as a 
pioneer on the American front 


and 


of 125 patents 


illyer 


« » 


139 Lamme 


Mex 


Storer, retired consulting rail 


neer, Westinghouse Electric & 


East Pittsburg 


h, Pa., “for pions 


velopment and application of 


for electrical t 


raction.” The 


certificate will be presented to 


annual summer convention 


tute, which is to be held in 


Mass., June 24-28, 1940 


The Lamme 


result of a bequest of Benjam 


Medal was 


me, chief engineer of the 


Company, who died on July 8, 1924 


provide for the 
a gold medal 
the American 


award by t 
annually to 
Institute of 


} 
| 


American Institute of Electrical Eng 


neers has been awarded to Norman W 













Mfg. C 





8:00 p. m. (Lecture)—Design Methods— 
Stress distribution: Uniform stress re- 
duces costs—welded joints—excellent 
stress distribution. (Studied and illus- 
trated by rubber models.) 


THURSDAY 
10:30 a. m. (Talk)—Automatic welding: 
Uses—cost—types of equipment. 
1:00 p. m. (Shop)—Demonstration of au- 
tomatic welding: Shop inspection trip. 
8:00 p. m. (Lecture)—Design Methods— 
Stress distribution: Uniform stress re- 










duces costs—simple application of po- 
larized light. (Dinner meeting.) 


FRIDAY 

10:30 a.m. (Talk)—Design Methods: Ex- 
pansion—contraction—external defor- 
mation—simple, general rules—surfac- 
ing—economy of. 

1:00 p. m. (Shop)—Demonstration—Spe- 
cial electrodes for surfacing. 

8:00 p. m. (Lecture)—Design Methods— 
Costs: Factors affecting costs—control 
of these—-reduction of costs by welding 

simple curve for determining costs. 

Registration—Monday, 10:00 a. m., at 

The Lincoln Electric Co. plant in person 
or in advance by mail. A registration 

fee of $10 will be charged. 
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ALLOY No. 1300 will effect saving: 
in your low temperature brazing 


because: 

















1/16” Rod - Cold Bend 


Send for Descriptive Circular No. 102 


Only a thin film is needed. 


High degree of capillarity and free 
flowing properties. 


Low melting and working tempers 
ture. 


Gives sound, tough, high strengt! 


- Tw 

in G. Lam- Fle 

W est gg 
ie Ti 
Elect 

BNet 


joints, leak proof and resistant ‘ 
vibratory stresses. 


High corrosion resistance. 


ALLOY SPECIALTIES COMPANY, Swissvale, 2 
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ho has shown meritorious 


M its * ; t in the development of elec- 
leve. - ] atus or machinery” and for 
ann; ’ le § two such medals in some 
nited ‘ accumulation from the funds 
Vest 
1 the 
N the 
efore 
ies Bridgeport Brass Reports Extensive 


7 Plant Modernization—In his annual re- 
held nort to the stockholders, Ralph E. Day, 


Fey resident of Bridgeport Brass Co., stated: 
7 : The pattern of monthly operating results 
o your company during 1939 was, in gen- 
oo eral, one of gradual betterment as the year 
. progressed, with the rate and extent of 
’ i‘; jmprovement sharply accentuated in 
og the early Fall by a rapid increase in activ- 
Fs ; coincident with the marked upturn in 
— ceneral business. This development neces- 
si sitated an immediate increase in produc- 
tion schedules and in personnel, and re- 
sulted in last quarter operations at near- 
capacity levels.” 
in W 


\ir. Dav stated that at the beginning 
of 1940 the company is looking forward 
Eng ‘ 


W greater accomplishment, because of 
, the extensive program of modernization 
. which has taken place during the past 
ap three years and has reached into prac- 
. f tically every department of the plants. 
- his year the company is celebrating its 
a 73th anniversary. 
nae » « 
scott Twenty-Two G-E Employees Receive 

Coffin Awards 
Sy enty-two employees of the General 
Lam 


: Electric Co., located in eight different 
: orks and offices of the organization, 


recently received Charles A. Coffin Foun- 
ute ° . oa “er 
| dation Awards. Thus they joined a group 
er 7 . 
: of more than 500 other employees who in 
aif = . . 
the past 17 years have received this award, 
the highest honor conferred by the com- 
ceeeemmmnaell 
———— 


pany on its employees. The 22 awards 
were made for 17 distinct accomplish- 
ments, four being made jointly to two or 
g more individuals who co-operated in the 
work which brought them recognition. 
ng Eight of the men are classed as factory 
workers, 12 as engineers, and 2 as com- 

mercial men. 
The purpose of the Foundation awards 
employees is two-fold: (1) to perpetu- 


ate the memory of Charles A. Coffin, 
organizer and first president of the Gen- 
free eral Electric Co., and (2) to recognize 


annually such employees whose accom- 
lishments are sufficiently outstanding as 
to reflect the qualities of the founder of 
the company. Every employee of General 
Electric is eligible for consideration. 


ngth » « 


nt to Net Earnings Up 49%—Preliminary re- 
sults ot General Electric operations for 
the year 1939 show sales billed amounting 
to $304,680,000, which compares with 


S759 4x ¢ > . © 4607 
*-99,484,000 for 1938, an increase of 17 %. 
Ord 


pera: 


Wonady received in 1939 amounted to 

— 00, or 43% more than in 1938. 

Pa. Ps m 1¢ tor 1939, after provision for 
7 au Charges, amounted to $41,236,000, and 


lent to $1.43 a share of common 


~~ os 





stock, compared with 96 cents a share in 
1938, an increase of 49%. 


» « 
New Type of Copper Perfected — An 


nouncement of a new type of copper, after 
a ten year research and development pro 
gram, was made recently by the Phelps 
Dodge Copper Products Corp., 40 Wall 
St., New York City. The new copper is 
known as “PDCP,” created by research 
effort to meet the need of the electrical in 
dustry for a copper of special characteris 
tics. Greater conducting power, ductility, 
fatigue resistance and surface quality ars 
the major characteristics claimed for this 
new metal. 

The improved metal is made without 
melting from electrolytic cathode copper, 


which is plastically converted by tremen- 
dous pressure in a reducing atmosphere 
at elevated temperature into smooth, 
dense copper bar, rod, strip or other de- 
Basically of the oxygen- 
free type, it is the only solid copper which 
is not melted, subsequent to the electro- 
lytic purification process. Hence, the pur- 
ity of electrolytic cathode copper is not 
only retained, but is enhanced at the high 
temperature of the reducing gas used in 


the process, 


sired shapes. 


Ductility greater than ordinary copper 
permits sharper bends, easier forming and 
drawing. The metal is said to approach 
the malleability of gold. This property, 
combined with greater electrical conduc- 
tivity, has made the new copper especially 








TITAN Provides the Correct Alloy for Every 
Oxy-Acetylene Bronze-Welding Purpose 





TITAN Alloys—doubly-deoxidized to protect against 
formation of gas and oxides—give the best results for 
all oxy-acetylene welding and brazing applications: 


Penn Bronze— is a yeneral 


ing (1620° F.) and tins easily 


malleable or wrought iron as well as 
and any other non-leaded 


above 1850° F. It makes tou 


igh high-strength welds of 


igh ductility, immune 


Titan Manganese Bronze 
and tough welds are desired. Alth« 


‘ol 
AXA 4 


It is low melt- 
iniformly on galvanized, 


urpose rod. 


steel, brass, bronze 


metal with a melting point 


hardening and with 


= 
o 
5 


used where both hard 
ugh this is a gen- 


1S 


eral purpose rod, it is especially recommended for cast 


iron. It is free flowing 
non-porous welds. 


Titan Bronze—is a tin br« 


nze with 


ind gives extremely dense, 


uses and character- 


17 
| 


istics similar to the manganese alloy; penetrates seams 


and crevices readily. 


TITAN METAL MANUFACTURING CO., BELLEFONTE, PA. 


TITAN siris ALLOYS 
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REGISTERED U.S. 


MANGANAL 








PATENT OFFICE 


11 to 132% Manganese Nickel Steel 


Special TITE-KOTE WELDING ELECTRODE 
for A. C. and D. C. Welding 


This newly-introduced electrode possesses a SPECIAL SELF-PEEL- 
ING FLUX COATING that works equally well with A.C. and D.C. and 
in no way retards the quick cooling of the weld deposit. 


Insures the same ductility and toughness found in deposits made with 
MANGANAL Bare Welding Electrodes. Weld deposits can be peened 
while hot without the danger of pounding slag into the weld metal. 


Available in 1/4, 3/16, 5/32 and 1/8 in. sizes (14 in. length). 


Packed in 50-Ib. containers. 


Send for descriptive circular 


Sole 
Producers 


STULZ-SICKLES CO. 


91 N. J. Railroad Avenue, Newark, N. J. 


Manufacturers of MANGANAL Manganese Nickel Steel WEDGE and APPLICATOR BARS, 


Hot Rolled PLATES, etc. 


IUustrated circulars sent on request. 











suitable for use in a multitude of compli- 
cated electrical parts and devices. 

A new manufacturing unit was con- 
structed at the Bayway mills of the Phelps 
Dodge Copper Products Corp. for exclu- 
sive production of this “PDCP” copper in 
various commercial shapes and sections. 


« » 


The Champion Rivet Co., Cleveland, Ohio, 
has just concluded arrangements with the 
United States Steel Export Co., 30 Church 
St., New York City, to handle exclusive 
sale of their Champion welding electrodes 
for export throughout the world. 


« » 


Contract Engineering Corp. — Effective 
March 1, 1940, the firm of Contract 
Welders, Inc., has changed its name to 
Contract Engineering Corp., 2545 E. 79th 
St., Cleveland, Ohio. E. R. Benedict, 
president, reports that there will be no 
change in personnel or management. This 
concern is engaged in the business of de- 
signing and building machinery, industrial 
and power piping, structural fabrication 
and erection, and air-conditioning equip- 
ment. 
» « 


Expanded Manufacturing Facilities—T he 
Foote Mineral Co. of Philadelphia, Pa., 
have just completed a modern, three story, 
fireproof grinding unit and warehouse. 
Located at Queen St. and Mermaid Lane, 
this new plant has been equipped with 
every facility for rapid movement of large 
tonnages of ores, including a new railroad 
siding and truck platform. The increased 
capacity of the mill and additional ware- 
house space will enable the Foote Mineral 
Co. to greater quantities of raw 
materials and provides more storage space 
for goods under contract. The new grind- 
ing unit is designed to produce a greater 
uniformity of close granulation as well as 
a higher percentage of recovery. 


stock 
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Los Angeles Section A. W. S.—Leon C. 
Bibber, welding engineer of Carnegie-IIli- 


nois Steel Corp., spoke on “Experimental 
Background to Welded Design,” basing 
his lecture on the results of 15 years of 
research to establish correct welded de- 
sign principles. 

At the same meeting, R. F. Helmkamp, 
engineer, Air Reduction Sales Co., pre- 
sented a paper on “Plate Edge Prepara- 
tion.” 

» « 


ae Section A. W. S.—“Welding 
of Copper-! Alloys” was the subject 
of a paper by Ira T. Hook, research engi- 
neer of American Brass Co., at the Febru- 
ary 19th meeting held at the Engineers’ 
Club, 1317 Spruce St., Philadelphia. 


Jase 


» « 


New York Section A.W.S.—E. C. Rech- 
tin, assistant to vice-president, Bethlehem 
Steel Co., spoke on the subject “Welding 
and Shipbuilding.” In his talk, Mr. Rech- 
tin told what effects welding had on the 
economics of ship construction and he 
showed the latest applications of auto- 
matic welding as used in Bethlehem Steel 
Co. shipyards. J. L. Wilson, assistant 
chief surveyor, American Bureau of Ship- 
ping, was chairman of the meeting. 


» « 
Chicago Section A.W.S. 


meeting March 15, held at the Chicago 
Lighting Institute, 20 N. Wacker Drive, 
Charles H. Jennings, research engineer, 
Westinghouse Electric & Mfg. Co., dis- 
cussed distortion problems and how, by 
careful consideration of design and weld 
location, 


At the regular 


as well as sequence of welding, 
distortion problems can be greatly mini- 
mized. 


Milwaukee Section A. W. §—*\ 
Steel Structures” was the sy t of 
paper by H. W. Lawson of | ethlehen, 
Steel Co., at the February 23rd mee... 
held at the City Club, 756 N 

St. Mr. Lawson discussed we 

tural details, pointing out w! 

and what to adopt in the desig 
structures. He discussed the ney 
standardized details. Prior to the + 
nical meeting, N. L. Boardman, o; . 
Federal Bureau of Investigat 

on the “Work and Function of t 


« » 


Milwaukee Section A.W.S.—R. T, Gj. 
lette, resistance welding eng Genera) 
Electric Co., presented a paper, “Recem 
Improvements in Manufacturing by ] 
sistance Welding” at the regular mo 
meeting held March 13, at Hotel Pfst 
424 E. Wisconsin Avenue. 


rine 


» « 
Detroit Section A.W.S.—At the reg 
monthly meeting, March 15, Leon ¢ 
Bibber, welding engineer of Carnegie. 


Illinois Steel Corp., spoke on, “Wy 
Joints, Which Use and V 
A motion picture on the Unionmelt 
ing process was also shown throug 
tesy of the Linde Air Freduiie Co. 
troit Section meetings are hel 
Detroit-Leland hotel. 


Ones to 


» « 
Cleveland Section A.W.S. We 


Large Steam Shovels” was th: 
presented by H. L. Rogers, w: g 
perintendent, Marion Steam Shovel | Co 
of Marion, Ohio, at the regula 
meeting, March 13, held at Fenn ( 
East 24th St. and Euclid Ave. Mr. R 
discussed the applications of f 
ting, forging and arc welding ir 
placement of heavy steel castings 
welded plate fabrication 

» « 


Cleveland Section A.W.S. Will H 
Spring Educational Course—<A ies 
six lectures will be presented by O.N 
Stone, engineer with Wellman Engineer 
ing Co., Cleveland. These educatio1 
tures will be given at 8:15 P. M 


dates indicated below, all meeti 


held at Fenn College, East 24t 
Euclid Ave. These lectures are free t 
members of the Cleveland Sectio 
to Cleveland Section “affiliates.” Ot 


may attend the course upon paymen! 








EES eeee 
The Practical Lighter 





SAFE! SURE! STRONG! 
tx — 
as * é SAFETY GAS LU 
7a 4 4 
me’ 


For Welding and — & 
Cutting Torches a ¥) 


Ask Your Jobber or Write Us 


SHOOT-A-LITE CORP. 
118 East 28th St. New York, N.Y 


SER eeeee 
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ation fee. Following are the Feb. 27, 1937. Issued Jan. 23, 1940. A 


des PIM sajcts ne covered: Le TIO UCLET TAMER (°° volding or pulling together ad. 

Of a norit } ments of Structural Welding jacent portions of two linearly-disposed 

hem Ne members to be welded. The jig has an 
es 


ting neil Q umples of Structural Welding , ; : $ encompassing collar for receiving each of 
1 ° n . ee . 
u , Buildings. Copies of any of the patents described in this t))6 portions, the collar being divided into 










4 “il 15 <amples of Welding Applied a ae Gas Mec a ee a number of separate portions to facili- 

Word to 1 and Pressure \ essels. Documents, Government Printing Office, Wash- tate ready installation. W edge-shaped 
| " April 22 lements of Mechanical Weld- ington, D. C. When ordering copies be sure &"!P)P'N& Jaws are provided on the inner 
, ‘no Design to state the patent number. surfaces of the collars. A tightening ele- 
. boil 29--Examples of Welding Applied ment pulls the two collars toward each 
rt a M ne Parts Subjected to Static , other and causes the gripping jaws to hold 
Loads Collar Welding Jig and pull the members to be welded to- 

\fay 6 <amples of Welding Applied to 2,187,878. Arthur M. Hill and Jennins B. gether. The tightening element also serves 


Machine Parts Subjected to Dynamic Harshman, Tulsa, Okla.,assignedto Stan- to hold the separable portions of the col- 
olind Pipe Line Co., Tulsa., Okla. Filed lars together. 


Mechanical Testing of Welds—The 4 a4 
March, 1940, issue of The Welding Jour- 
nal, published by the American Welding 
Society, 33 W. 39th St., New York City, 


contains a committee report headed, “Ten- 
tative Standard Methods for Mechanical 


“a Testing of Welds.” This report should 
be of interest to those who are directly 
Wwe ' 


concerned with weld testing. 


¥ ae Withstands All Welding and Handling Abuses 


Welded Structural Details—American In- 
stitute of Steel Construction, 101 Park 
\ve. New York City, has just issued a 
ng bulletin covering “Recommended Funda- 
mental Principles, Tentative Minimum 
gs Requirements and Tentative Standard 
1 Co Welded Connections for Tier Buildings.” Heat treated for long 














Heat treated chrome 
molybdenum alloy han- 
dle offers great resist- 


1 ies . — a Threads always 
These new tentative standards have been wear 
1 : . ; : : protected. Retains oil ance to bending 
eveloped by a special committee of the for long period 
g Institute which was appointed for the 
e-cut purpose by the Board of Directors of the 


Institute in 1938. The Recommended Ten- 
ive Standard Details contained in the 
bulletin, will be published in a forthcom- 





ing issue of The Welding Engineer. MAIN FEATURE itil: aaah itil aii 

NO THREADS TO . en plate, heat treated, giv- 

Hold = 2 DAMAGE IN OPEN OR ing great resistance to 
CLOSED POSITION bending of twisting 

1€S 0 Alloys of Iron Research—American in- WELD SPATTER EAS 

0. . dustry has acquired a vast store of or- ILY REMOVED PATENTED 

ri ganized knowledge of steel and iron, and 

. their alloys as the result of 10 yrs. of 

[: research just completed by the Iron Al 

Deine loys Committee of the Engineering Foun- 14 STOCK SIZES 

Aa ation, 29 West 39th St., New York City. 

y With the co-operation of 88 manufactur- | Special Sizes and Shapes Furnished for Special Applications 

es ers, research institutes, technical societies, 

M and federal bureaus, and at a cost of $271.,- 

ent 700, hitherto inaccessible information has 


— Been assembled from the scientific and INDESTRUCTIBLE CONCEALED THREADS 


technical literature of many nations. ; ; . 
i Tis eee MA cedticoe acta of ied Red Head Welding Clamps have been especially designed : 
| Mamkind ever attempted, will be of incalcul- for welding service. Their construction eliminates the 
er able value to the industries producing and trouble caused by weld spatter or accidental damage to 
NG | consuming iron and steel, according to a threads. A clamp that will stand up under the most rigor- 
* | BaercPort of the Committee. Interest in al- ous service over long periods of time. 
oy steels, alloy irons, and alloying mate- 
| rials is growing rapidly and the use of A trial will convince you. Send for sizes 
these ferrous metals is increasing through and prices today. 
ct | spread of knowledge of their properties, 
| Haast is pointed out. TERRITORIES OPEN FOR JOBBERS 
\I roximately 10,000 papers have been 
Peoomessscc:)  Cxicaco Bolter COMPANY 
pared. Out of this tremendous mass of 
| Niater} eml aci y rogTress corde . . . 
y since 1800 ns Progress recorded | 1965 Clybourn Avenue Chicago, Illinois 
iY. ye io7v0, ten monographs containing 














" s, have been issued. 


March, 1940 — THE WELDING ENGINEER — 53 











Eyeshield Head Frame 


2,187,932. Leo R. Cornell, Berkeley, Calif., 
assigned in part to G. B. Lenz. Filed Mar. 


27, 1936. Issued Jan. 23, 1940. A head 
gear is described for supporting eye 
shields or goggles during welding. A novel 


arrangement of structure the 
placement of the goggles in shielding po- 
wearer's head. 


permits 


sition by a mere nod of the 


» « 


Welding Rod Reel 


2,188,070. Albert W. Baird, Elizabeth, N. 
J., and Frederick G. Outcalt, New Ro- 
chelle, N. Y., assigned to The Linde Air 
Products Co., of Ohio. Filed Nov. 19, 
1937. Issued Jan. 23, 1940. This patent 
points out that to obtain optimum results, 
a magazine or reel for storing and supply- 
ing welding rod or wire should be non- 
rotatable 
pacity and be capable of use with bundled 


It should also have a large ca 


or coated wire unsupported on spools o1 
other centering The magazine 
should offer a minimum of friction to the 


devices. 
passage of the rod or wire therefrom, in 
order not to strain unduly the rod straight- 
ening and feeding means of the automatic 
machine, while at the same time 
withdrawal of the 


welding 
regulating the rate of 


should also 


rod or wire. The magazine 
permit ready insertion of new rod. The 
reel of the patent has these desirable 


In addition it is adapted 
for mounting on the welding machine, ot 


characteristics 


its moving mechanism, so as to move with 
the welder as a untt 


Welding Chill Ring 


2,188,925. Bela Ronay, Annapolis, Md. 
Filed Feb. 24, 1939. Issued Feb. 6, 1940. 
\ method of preparing two pipe ends for 
welding into a single joint, which involves 
inserting a frusto-conical chill ring sec- 
tion into each pipe end, with its smaller 
fitting inside of the pipe end and its great- 
er diameter flush with the pipe end. The 
greater diameters of the chill 
said to the 
limits of tolerance of the pipe diameter. 


smaller ane 
ring portion are encompass 
The material of the chill ring section is 
semi-plastic, consisting of approximately 
45% 
and 10% graphite. The two pipe ends are 


alumina, 45% confectioner’s sugar, 


placed in abutting relation, with the flush 
ends of the chill ring sections abutting, to 
form a properly joined complete chill ring. 


» « 


Carriage Mounted Torch 


2,189,140. John C. Glaum, Jr., Chicago, 
Ill., assigned to Compressed Industrial 
Gases, Inc., of Delaware. Filed April 2, 
1938. Issued Feb. 6, 1940. The patentee 
describes a torch mounted on a motor- 
driven carriage. The torch is guided auto- 
matically along a predetermined traced 
course. The patent relates specifically to 
a gas cutting torch. However, the patent 
appears to be of additional interest, inso- 
far as its possible adaptation for similarly 
mounted welding flames for welding along 
a predetermined path. 







Welded Gusset Fittir 


2,189,201. Fredric E. Flader 
N. Y., assigned to Curtiss-Wr 
of Delaware. Filed Aug. 17 
Feb. 6, 1940. For welding 
intersecting 


nt Cor 


members. the 
Che joint 


KCESSIVE 


vides a gusset joint 
structed as to avoid « 


‘er eager o 


cs 


ai Maser 


ing welding and is designed 
vorably distribute the load « 
area of the welded joint 
stantially increasing the tota 
mension of the weld. The 

a V-shaped, or double-walle 
instead of the flat triangular 


heretofore. - 


Sd 
RS 


ontinuous 
metal around the periphery 
joins the gusset to the adjacer 


bers 





» « 





Arc Welding System 


2,189,326. Ernest Riemenschneider. 





wood, Ohio, assigned to The Midlar 

Steel Products Co., Ohio. Filed § : 

1935. Issued Feb. 6, 1940. An es 
‘ : ; & 

system having a plurality of we 4 

each including a welding ci a 

adjustable electrode \ cont : 

provided for each unit, inclu 

ible motor to adjust the el 

rupter elements are connects 


trol circuits for the pluralit 
interrupter elements beit 





ting into and out of a1 
the control circuits 














for your use. 





Sight Feed Offers You 


COMPLETE 


In the nine sizes in the Sight Feed line of A.C. Are 
Welders you are sure to find just exactly the right size 
to fit your requirements. So why consider a line limited 
in sizes? If you do, you may find you are paying for 
amperage for which you have no need. 
find yourself with a welder of insufficient amperage 


Write now for a catalog of the most complete line. 
Be sure to ask about SF Acetylene Generators too! 


THE SIGHT FEED GENERATOR CO. 


Richmond, Indiana 


THE 
MOST 


RANGE 
OF SIZES 
IN THE 
A.C. 
FIELD 


Or you may 











Carbide 





NATIONAL CARBIDE CORPORATION 
Lincoln Building 





EFFICIENT 
ECONOMICAL 
DEPENDABLE 











Specify 

NATIONAL CARBIDE 
In The Red Drum 

For 


WELDING 
And 


CUTTING 





1K 


New York, N. Y: 


——— 











— Oe 
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Tubular Welding heating the article independently of the Body Co., Ohio. Filed Mar. 5, 1938. Is- 

; George W. Sower, Cleveland, welding heat. The heating current is sued Feb. :. 1940. An arrangement is 
tp . oned to Republic Steel Corp., of passed intermittently to preheat the arti shown for altering electrode pressure on 
( ed Dec. 13, 1938. Issued Feb. 6, cle to be welded to between 700 and 900 the work independently of the force ex- 


> ae deg. F. The current is employe ing ; 1 . re *s ; r- 
; the purpose of this patent to é mployed during erted by the operator’s hands. An oper 


rticles of molten metal which the deposition of welding metal hy =P‘ ating level for . pressure-applying mach- 
the interior of tubular articles cific metal is disclosed as one of the co anism provides for relative movement of 
elding. A method is shown for balt-chromium-tungsten type. the hand-hold members. 
congealing, and removing such » « » « 
Che invention employs a — Safety Control Feeding Device for Rods 
? ' ul eg ery gots tag ee ary 2,189,606. George E. King, Wilkinsbut Ee -,190,150. James E. Fay, Middletown, 
aving an open. end situated be- Pa., assigned to Westinghouse Electric & Ohio Filed May 13, 1939. Issued Feb. 
zone of welding. A stream of air Mfg. Co, 1 ittsburgh, Pa. Filed Dec. 17, 13, 1940. An Sppaearae described for 
ule the particles of metal, the air car- 1936. Issued Feb. 0, 1940. A safety con feeding short lengths ot electrodes con- 
te congealed particles through the trol is show n for welding systems employ- tinuously in an automatic arc welding ap- 
“Be ; sounds from the welding zone. At- "8 alternating current and a high open paratus. A magazine holds a number of 
sha is also directed to patent No. circuit voltage. Such high voltages are lengths of electrode. Magnetic means are 
9 for an apparatus for carrying hazardous to the operator, particular dan employed to withdraw the electrodes from 
ilar particle-removing operation. ger being present when an operator the magazine and to insert the electrodes 
changes electrodes while the machine is in sequence into feed rollers which carry 
» « in operation. The safety control of this them to the welding tip. The rods follow 
, patent functions positively and immedi each other in abutting relation. The weld- 
land Welding ane os ately to conect the electrode to the full ing operation need not be discontinued 
c. 2,189,595. Edward F. Smith, Chicago, Ill., circuit voltage, only when the electrode i since there is a continuous supply of weld- 
ened to Haynes Stellite Co., of Indi brought into engagement with the work ing rod. This feed avoids the necessity 
Filed May 20, 1937. Issued Feb. 6, The control also functions to disconnect of joining individual lengths of electrode. 
40. In many fusion deposition welding the electrode from the full circuit voltage o @ 
ocesses, including particularly the depo- at the expiration of a predetermined time g A 
tion of hard, wear-resistant metal from interval after the cessation of the welding Welding Thin Sheets 
velding rod onto a softer, tougher metal, operation. The control also prevents a 2,190,621. Ernst Baer, Berlin, Germany. 


is necessary to preheat the article tobe high voltage reaching the electrode in the Filed May 18, 1938. Issued Feb. 13, 1940. 
faced and to maintain it at a relatively 


; event of failure in the control mechanism This patent relates to a process for weld- 
temperature throughout the entire 


» « ing a number of thin pieces of metal and 
a metal carrier by spot welding. The pat- 


ration, in order to prevent stresses 


would cause the article to crack. Gun-Type Spot Welder entee contacts the welding electrode with 
entor maintains a substantially 2,189,784. Merrill L. Eckman, Cleveland, the carrier with the end of each sheet dur- 
igh temperature by electrically Ohio, assigned to American Coach & ing the welding operation. 








Notice to Users of 
| A. C. Transformer Type Welders 


_ Seven types of A. C. Electrodes are now available, 
ae 7 hic te 2at > ol eo > 2 1 . - . a 
each of which is designed to give the utmost in steel. Produces a tough, ductile work hardening 
performance, ease of striking and maintaining sail nie 
ou acc. 


an are, and each for a specific application. They 
include: AC-Amsco No. 459 Hard Surfacing for 


AC WV eld £) tical | ld buildinc¢ J up parts supje ‘ted to severe wear and abra- 
tor tiat, vertical or overnead welding 


eae a a sion. Welds show a Brinnel hardness of 500-600. 
steel. Tensile strength 65,000 to 100 lbs. 
ongation 28-30% in free bend test. AC-Amsco No. 217 Hard Surfacing for 
,, building up parts where no great impact is involved. 


lronweld for welding casi iron. Produces weld 
etal machinable down to the fusion line. 


Will maintain a substantial degree of its hardness 
up to 1000 deg. F Brinnel hardness 600-700. 


— Tronweld—A cast iron rod covered with a AC-Coated 18-8 Stainless Steel for weld- 

ing stainless steel and stainless clad steel. Welds 

are unusually strong and ductile. Corrosion resist- 

{C-Amsco Nickel Manganese for building ance of weld compares favorably with sheet or simi- 
worn parts of rolled or cast carbon or manganese lar analysis 


ial coatin 3 for welding cast iron parts that must 
machined below the line of fusion. 








a | AREHOUSES a= omumiaieel inks 

STEEL SALES 82025 525 as oe = 
é a a qipeodbegeentiett including Sil-Fos, Easy- 

29 Se, Jett. sai os — —* Se Flo and Silver Solders.” 
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RATES 
minimum 4 


Other Ads 


lines 
$1.00 
words fo 


Count 8 


for keyed addre 











FOR SALE 





POSITION WANTED 








Bargains—Demonstrator Arc Welders. Gasoline and electric 
30 days’ trial. Easy terms if desired. Write Hobart 
Welding Exchange, Box U-3401, Troy, Ohio. 


drive. 





For Sale 
Easy Payment 
Hamilton, Ohio 


\cetylene Welding Equipment, $39.95 to $73.75. 
Plan. Superior Oxy-Acetylene Machine Co., 








HELP WANTED 








Welding Equipment Salesman—We want a good oxy-acety 
lene apparatus salesman. Please give full information in letter 
\ddress M-1, The Welding 


and territory covered. Engineer. 








MISCELLANEOUS 








It’s Easy to Learn Arc Welding 
daily paves way for profitable jobs. 
vidual attention. A non-profit school 
Enroll today. 


6 hours actual practice 
Expert instructors—indi 

pay only for materials 
Three to four weeks qualifies you as a 
good welding operator. Write for details. Hobart Welding 
School, Box U-3402, Troy, Ohio. 


used. 








SAVES TIME AND MATERIAL 
No More Welding Rods Together 


Miller's Cast-lron-Rod Holder 
Pays for Itself in 
One Job 


This new patented tool will save 
you lots of time and money. Picks 
the rod from the table easier than 
you can with a gloved hand. Pre- 
vents burnt hands and gloves 
Holds the rod in any three posi- 
tions to suit the job. No springs 
to lose temper and the rod is 
used all but about one inch 


Price post paid $1.50 in U.S.A. 
Dealers Wanted 


Cc. M. MILLER CO., MADISON, INDIANA 














(We Are Ready to Serve You NOW on a 


ACETYLENE CYLINDERS 


Wire, Write or Phone — Covering Your Cylinder 
Requirements for ‘‘As-Soon-As Possible’’ Delivery. 


INDEPENDENT ENGINEERING COMPANY 





x Dept. 34, O'Fallon, Ill. 





Design and Welding Engineer Prefer 


30 yrs. old. 








RTS 
sive boiler or pressure vessel shop. Familiar with odes 
\ny location. Mid-West Preferred. Available in two weeks 
Member A.W.S. Address M-2, The Welding Engine 

Combination Welder, 25 yrs. old. Technical graduate. Seek. 
ing experience. Salary secondary. Excellent references, Ad. 
dress M-3, The Welding Engineer. 

Combination Welder—4 yrs. experience are welding and] 


yrs. gas welding. Structural and job experience. Age 24 yrs 
Wm. F. Durel, 902 N. Virginia St., Rockvillie, Ind. 





Combination Welder—Graduate State Metal 
Buffalo, N. Y. 1 yr. maintenance experienc: 
helper and go anywhere. Age 26 
\ve., North Tonawanda; N. Y. 


Trade School 
Will work as 
Virgil Wagoner, 67 First 





Combination Welder, age 31 yrs. 3% y1 
Lincoln graduate. Read blueprints. H. S., 
education. Inventor, originative mind 
Bixby, 1509 W. Henley St., Olean, N. \ 


Ss. experience weldir 
business. techni 


\ddre SS 





Welder’s Helper—Recent graduate of welding school 
bination course). Limited experience. Age 23, single. Wil 


anywhere. Address John Gibson, Brodhead, Wis 





Arc Welder—4 yrs. exp. all kinds of work. Read bl 
Speak Spanish. Single. Free to travel. J. E. Cregier, Jr., ( 


paqua, N. Y. 








THOUSANDS OF WELDING SHOPS 
ARE MAKING ADDITIONAL PROFITS IN THIS NEW FIELD 


Is your shop? Prepare your shop during the winter months for more 
profits next year. 

U. S. Patents 2,013,818 and 2,051,234 

Canadian Patents 365.296 and 369,723 


ELECTRIC WELDED 


Write for new catalog now 


WIESE PLOW WELDING COMPANY, PERRY, IOWA 


Originally New Process Plow Welding Co 


TWECO 


PROOUCTS 











BETTER CABLE CONNECTIONS 
FOR ELECTRIC WELDING 


REDHEAD AND PERFECTION 
GROUND CLAMPS 
TWECO ELECTRODE HOLDERS 
MECHANICAL CABLE LUGS 
CABLE CONNECTORS 


TWECO PRODUCTS CO. 


WICHITA KANSAS 





() 
[| 





— 





NEMCO 
WELD FILLER 





Makes Cast Iron Electric Welds Water Tight 
SAMPLE ON REQUEST 


TESTED TO 70 LBS. PER SQUARE INCH 
Attractive Proposition to Distributors 


NORTHEAST METALS CO. 


4124 TORRESDALE AVENUE 
PHILADELPHIA PENNA. 


a 
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